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PREFACE. 


T ill*' A.stronomcr Royal, in laying his report on the general proceed¬ 
ings of the Himalaya Expedition before the Royal Astronomical 
Society in i 80 o, remarked that—“In a subject where much of the value 
“ of the ol)servations will depend on the comparison of different persons’ 
“ ol>servations, it may not improbably be found advantageous to break 
“ up eat;li acieount, ami to collect from all the different accounts, first 
“those facts which rclatt: to one part of the phenomena, and which will 
“aptly form one large chapter; secondly, those which relate to another 
“ part oi th(! plnmomena, and which will form a second chapter, and 
“so on.” 

With the vi(!W of making a systematic comparison of observations such 
as he had .suggc.sted, the Astronomer Royal collected all the manuscript 
anti printed accounts of tluj observations of the total eclipse of July i860 
whitdi ln! c(.)uld [irocurt!. Ihit his continuous duties as Director of the 
Royal ()bs(!rvatoiy prevented him from carrying his idea into execution, 
anti in 1871, afttjr tluj rtsturn of the 1870 Jiclipse Expedition, he proposed 
that 1 slnnihl assist him in carrying out his plan, and should embody 
the observations of tluj J':clipse of December 1870 with the unpublished 
ob.servatit)n.s he had collected of the Eclipse of July i860. 

With this object 1 commenced abstracting and arranging the obser¬ 
vations of the eclip.ses of i860 and 1870 under various headings, and 
gradually enlarged the plan of the work, so as to include observations 
made during other eclipses, as the advantages of bringing together all the 
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observations which I could collect with respect to doubtful or varying 
phenomena became apparent. No attempt has been made to collate 
observations of the Eclipse of July 1878, but up to that date references 
are given to all the more important physical observations I have been 
able to collect. It will probably be found that many observations have 
been overlooked: I shall therefore feel obliged to readers who will 
inform me of* the omissions they may notice, and I would suggest that 
if possible a copy of any such unnoticed observations should be sent to 
be deposited in the Library of the Royal Astronomical Society. 

My thanks are due to the Astronomer Royal for many valuable 
suggestions. I must especially refer to the important suggestion that all 
the drawings of the corona should be oriented with the sun’s axis vertical 
upon the page; which has greatly facilitated the comparison of coronal 
drawings, and has brought out in a striking manner the general symmetry 
of the coronas which have been observed, with respect to the sun’s axis. 

To Lord Lindsav I am indebted for the loan of measuring apparatus 
and the use of his laboratory and a lime light, whilst cataloguing the 
details visible upon the 1871 corona photographs, as well as for the loan 
of books and other assistance. 

To Mr. Wesley I am especially indebted for the conscientious care 
he has bestowed upon the preparation of the illustrations in the volume, 
and for his assistance in cataloguing the details visible in the 1871 corona 
.photographs—a work which occupied us more than a year. 

To Mr. Marth I am indebted for checking nearly all the orientations 
and the statements involving calculations made in the volume. I am also 
indebted for the loan of books, manuscripts, and photographs to Padre 
Secchi, Prof. Argelander, Dr. Schellen, Prof. Young, Prof Winlock, 
and others. 


Nov ., 1879. 


A. C. RANYARD. 
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CHAPTER I. 


OBSERVATIONS OF THE OCCULTATION OF SUN SPOTS 
BY THE LIMB OF THE MOON. 

Attention has been paid to the occultation of sun spots for the purpose 
of determining whether any alteration such as might be produced by 
the intervention of a lunar atmosphere could be perceived; but Dawes 
in 1836, Arago in 1842, Dawes more carefully in 1858, Rottenberg, 
Secciii, Dawes, Dembowski and Bui^.etti, in i860, Ofeicers of 
THE French Navy in 1861, Prince and Brett in 1870, have been 
unable to perceive any distortion. Under the head of negative evidence, 
see also observations of the sun’s spectrum close to the moon’s limb con¬ 
tained in the spectroscopic reports* of Young, 1869, and Stone, 1874, 
where the slit was so placed that the image of the solar crescent fell upon 
one part of it, and the image of the dark moon upon the other; but no 
difference was detected in the Fraunhofer lines, at the place where they 
were seen to be sharply cut off by the limb of the moon. 

Liais, in 1858, thought he saw the penumbra of one of the larger 
spots flattened out parallel to the moon’s limb just before it was occulted, 
and he again observed a similar slight distoiTion on its reappearance. 
Schott, in 1869, saw a black ligament form and re-form as the spots 
approached the advancing limb of the moon. 

The Emperor of Brazil, in 1858, observed a yellowish tinge spread 
over the spots as the moon’s limb approached them; and Talmage, in 
1861, describes one of the spots as suddenly blazing forth with a mauve 
tint round it. 

Dawes, in 1836, saw the black nucleus of one of the spots “con¬ 
siderably illuminated close to the moon’s limb,” but in 1858, after a 

* Given in the chapter upon “ The Band or Fringe along the Moon’s Limb,” p. ro. 

Royal Astron. Soc., Vol. XLI. 
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OccuUation of Sun Spots by the Limb of the Moon. 

“careful scrutiny,” he came to the conclusion that “in no instance 
Weis either a bright or a dark object affected by the vicinity or contact of 
the moon’s edge.” Rotxenberg, in i860, observed that the nucleus and 
penumbra of a large spot appeared to grow fainter as they were occulted; 
and Secchi, in i860, found the penumbra of a spot grow hazy at the 
moment of its occultation. The explanation of these latter observations 
may possibly be connected with the phenomenon described in the next 
chapter—the sense of contrast between tlie colour of the spots and the 
blackness of the moon’s disc not being perceived until they were in 
absolute contact. 


Rev. W. R. Dawes. 


OSMSXIKK, 

iSth May, 1836. 


“Monthly Notices of the Royal Astronomical Society,” Vol. iv., 
p. 24. 

On the moon’s edge passing over the largest of the solar spots 
visible on the day of the eclipse, a phenomenon was distinctly noticed, 
which was not observed during the occultation of any of the smaller ones. 
The black nucleus appeared considerably illuminated close to the moon’s 
limb. 

No distortion of the edges of the spot was noticed by any of the 
observers. 


M. Arago. 


Perpignan, 

8tli July, 1842. 


“Annuaire pour 1846 du Bureau des Longitudes,” p. 351. 

ueSIS'i" Nous ne parvinmes pas, mes collaborateurs et moi, H saisirla moindre 
BMityohKrvwi. d’une atmosphere lunaire. M. Eugene Bouvard, H Digne, ne fut pas 

plus heureux. Aucune des facules qu’il vit s’enfoncer sous le disque ob- 
scur de la Lune ou reparaitre, ne sembla altdr6e ni dans .sa forme ni dans 
son intensity 
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Rev. W. R. Dawes. Haddenham, near Thame, 

15th March, 1858. 

“ Monthly Notices,” Vol. xviii., p. i88. 

I employed an excellent 7^-inch object-glass recently received from 
Mr. Alvan Clark. The steadiness and distinctness of the image induced 
me to pay especial attention to the appearance of well-marked pores, and 
small bright spots, or iocuti, on the sun’s surface, as the moon approached 
and occulted them. Keeping my eye steadily upon them, I was able, in 
numerpus instances, to note whether the edge of the moon produced any 
dimness or distortion or' change of place as it touched and passed over 
them. The same close attention was bestowed upon the best-defined 
portions of the extremely delicate network connected with the magnificent 
mass of solar spots; which was just completely occulted by the moon when 
the clouds thickened, and the sun was seen no more till after the eclipse 
terminated. 

The result of this careful scrutiny was, that in no instance was either 
a bright or a dark object affected by the vicinity or contact of the moon’s 
edge previously to its occultation. No dark shade adhering to its edge 
was seen on the bright parts, nor was any bright line visible on the dark 
parts, as they successively disappeared. No distortion, or tremour, or 
projection, was perceived in any of the numerous objects thus examined 
during the fifty minutes of visibility. 

Dr. Liais. I’ARANAr.uA, 

7th Sept., 185R. 

“ Astr. Nachr.,” Vol. xlix., p, 278. 

A la station centrale de Paranagud M. Liais a note que le bord de la ^ 

lune s’est trouve en contact avec le bord de la penombre du 3“® groupe de 

t 1- 1 ^ ^ 1 1 tit 1 th* iiioonVUm 

taches solaires, celui quietait leplus presdu centre de lastre, a ion. 13 m. 

32s., achevant aussi de recouvrir cette penombre. II a de plus remarqu6 
qu’Ji, mesure que le bord de la lune recouvrait la penombre, cette derniere 
semblait pres de I’instant du contact, eprouver une petite variation de 
forme, son bord paraissant s’aplatir parallelement au bord de la lune. Une 
apparence semblable s’est produite dans la seconde partie de I’dclipse t la 
rdapparition des taches. Cette observation a ete faite avec un grossisse- 
ment de 300 fois. 
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M. Coilho. Paranagua, 

7th Sept., 1858. 

“ Astr. Nachr.,” Vol. xHx., p. 278. 

Nov^ttonia M. CoiLHO a Hote Qu’au moment ou le bord de la lune allait occulter 

intensity of sun T. 

KotSTo;"’* les taches, ces derni^res n’ont paru dprouver aucune variation d’intensite, 

their occultation. ^ •• 

comme cela aurait eu lieu s il s etait produit 1 interposition d une atmo¬ 
sphere lunaire. 


The Emperor of Brazil. 


Palace of St. Christopher, 
7th Sept., 1858. 


‘‘Astr. Nachr.,’’ Vol. xlix., p. 278. 

Yellowish tinge II a ete egalement remarque au Palais Imperial de St. Christophe, en 
regardant le soleil dans une lunette puissante avec une verre vert que, 
quand la lune a approche de la grande tache et de la suivante, on a cru 
voir se r6pandre sur ellesune couleur jaun 4 tre. Cette couleur a semble, 
se disperser d 4 ji sur le groupe des petites taches, quand dej 4 la lune 
couvrait la moiti 4 de la grande tache. 


Baron de Rottenberg. Valencia, 

18th July, 1860. 

MS. Observations of the Himalaya Expedition. 

When the large spot was occulted the penumbra got veiy faint when 
the nucleus was hid; and the nucleus seemed to get fainter when about 
6ne-half of it was covered. I observed no distortion whatever of the form 
of the spot. 


Padre Secchi. 


bEslERTo CE LAE Palmas, 
18th July, l860i 


“Relazione delle Osservazioni,’’ etc.: P. Secchi, Rome, i860. 


No distortioft of 
spots. Penumbra 
became slightly 
hazy. 


Le m'acchi del sole non mostlarofto veruna distorsione all’ istante della 
loro occultazione, e solo trovai un poco di indecisione nell* occultazione 
della penombra, il che si deve alia lor naturale sfumatura. 
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The Rev. W. R. Dawes. Haddenham, Bucks, 

i8th July, i860. 

“Monthly Notices,” Vol. X5W„ p. 36 . - 

I employed my 8^-inch object-glass, with powers of from 145 to about 
5ao. The most minute and delicate feathery portions of the penumbra of 
the large spot in the sun’s north-western quadrant were thus brought out 
with admirable distinctness, and their occultation by the moon’s sharply 
defined edge was thus carefully watched. Neither on these noc on the 
darker part (or umbra) of the spot was the slightest effect produced, either 
in form or shade, previous to their disappearance. 

Baron Dembowski. 

M. Burzetti. 

“ Astr. Nachr.,” Vol. liii., p. 343. 

Or malgrd la plus grande attention possibles, ni M. Burzetti, ni moi, 
nous n’avons pu remarquer le moindre changement appreciable dans la 
forme des taches. 


Mtijvu, 

18th July, i860. 


Officers of the Frefich Navy4 


Saint Louis, Senisoal, 
31st Dec., iS6i. 


“ Monthly Notices,” Vol. xxii., p. 168. 

Aucune des taches en s’immergeant, ou en reparaissent, n’a suH la 
moindre alteration de forme. 

Mr. C. G. Tdlmage. Kic«, 

Dec., tSSli 


“ Monthly Notices,*’ Vol. xxli.j p. f)it 

At the total immersion of one of the spots, It seemed suddehly to 
blaze forth* and quite a mauve tint was visible round it. 


No change 
noticed. 


No alterjitio 
form. 
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Mr. Charles A. Schott. Springfield, Illinois, 

7th Aug., 1869. 

“ United States Coast Survey Report ” for 1869, Appendix viii., 
p. 36. 

When the moon’s limb had nearly touched the penumbra of the spot, 
a black band suddenly shot out from the umbra (of the same width), and 
for an instant was connected with the moon’s limb; it then retreated and 
re-formed, making apparently a bridge across the penumbra; it was then 
gradually shortened and covered by the advancing moon. This connection 
was distinctly seen for several seconds, though each forming, retreating, 
and re-forming, was, perhaps, completed in half a second. 

Mr. Prince. Uckfield, Sussex, 

22nd Dec., 1870. 

“ Monthly Notices,” Vol. xxx., p. 67. 

I particularly noticed that the penumbra of each [of the spots] was 
well defined to the instant of occultationi 

Mr. John Brett. Augusta, 

22nd Dec., 1870. 


“ Monthly Notices,” Vol. xxxi., p. 164. 

At Mr. Burton’s suggestion I very carefully observed the eclipse of 
two large spots, with power 200 for distortion, but found no trace of any 
definition being then good. 



CHAPTER 11. 


THE MOON SEEN TO BE DARKER THAN SUN SPOTS. 


During the passage of the moon’s limb over sun spots, a good oppor¬ 
tunity is afforded of comparing the blackness or colour of the nucleus 
of the spots with that of the moon’s disc. It should be remembered 
that during the partial phases of an eclipse the atmosphere between the 
observer and the sun is brilliantly illuminated, and, added to this, the 
moon is exposed to full or nearly full earthshine.* The moon nevertheless 
appears as a deep black compared with the darkest parts of the sun spots. 
Madler, Wever, Haase, Dembowski and Burzetti in i860,and Dancer 
and Prince in 1870, describe the moon’s disc as much blacker than the sun 
spots; while W. F. is alone in describing the moon and sun spots as “of 
so precisely the same' tint” that they appeared “to be merged” in one 
another. Longomontanus’s observation was made with one of the earliest 
telescopes,! and can hardly be compared with the above: to his eye the 
sun spots appeared darker than the moon. 


The moon is described by 

■Weyer 
Haase 
Dembowski 
Burzetti 
Dancer 
Prince 


as deep black, 
as tief Schwarz, 

as noir le plus parfait qu’on puisse imaginer, 

as black, 
as intensely black. 


* It will be seen from a future chapter that even during totality the illumination of the 
atmosphere over the moon’s place is sufficient so completely to overpower the effects of earth- 
shine upon the moon that the maria and other details are not distinguishable. 

t Longomontanus's observation is described as being made “per tubum.” As the 
eclipse took place only three years after the date usually assigned for the discovery of the 
telescope, it is probable that the optical means at his disposal were very inferior. 
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The spots are described by 


Madler as 

Weyer as 

Haatse as 

Demibowski) 
Burzetti 


grau, 

gray-black, 

hell-b^aun, 

brun fonce;. 


Sun spots darker 
than moon. 


Longotnontanus. 20th May, 1612. 

“Historia Coelestis,” fol. 1666, Vol. 11. Parlipomenos, p. 922. 
Maculae Solis tunc apparebant nigriores quam Luna. 


Dr. J. H. von Madler. Victoria, 

18th July, i860. 

“ Ueber Totale Sonnenfinsternisse.” Dr. von Madler. 


( Di® Bedeckung des Sonnenflecks, konnte ziemlich scharf beo- 
wtth the moon. ^erdcD; und der Unterschied der Intensitat zwischen Mond 

und Fleck war ein iiberaus grosser. Dervorhin schwarz erscheinender 
Fleck konnte kaum noch als Grau bezeichnet werden. 


Prof, G. D. E, Weyer. Victoria, 

i8thjuly, i860. 

MS. Reports of the Himalaya Expedition. 

The deep black colour of the moon (as it passed across the solar disc) 
was in remarkable contrast to the lighter gray-black colour of the solar 
spots, even in their darkest parts. 


Herr C. Haase. Valencia, 

. ' i8th July, i86o, 

Astr. Nachr.,” Vol. liv., p. 339: 

Im Vergleich zu dem tief schwarz gefarbtea Mondkorper erschien mir 

pnrison with 

fadiicof die Farbe der Kemflecken, die ich vorher ebenfalls fur schwarz gehalten, 
nur noch hellbraun. 
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Baron Dembowski. Miian, 

M. Burzetti. i8th July, i860. 

“ Astr. Nachr.,” Vol. liii., p. 343. 

La seule chose que je remarquai, ce fut que les fonds des taches, qui spot* on dart- 
eloignees du bord de la lune paraissait, devenait d’une couleur brun fonce, Sswe 
tandis que le disque de notre satellite etait du noir le plus parfait qu’on 
puisse imaginer. 

W. F. Exeter, 

22nd Doc., 1870. 

“Nature,” Vol. iii., p. 185. 

A remarkable phase in the moon’s passage across the sun was the 
perfect apparent contact of the limb of the moon with a sun spot. The 
noticeable thing was that the body of the moon itself and the sun spots 
were of so precisely the same tint that no trace of a division was per- 
cciitible,—one aiipearing to be merged in the other as long as the contact 
lasted. 


Mr. J. B. Dancer. 


ARinVICK, NEAR MANl^IIHSTER, 

22ik1 Dec., 1870. 


“ Monthly Notices,” Vol. xxxi., p, 68. 

The black surface of the moon, when projected on the sun’s disc, 
appeared very uniform in colour, and darker than any of the .spots. 


Mr. Prince. ' UcKi'’iur,i>, Sussex, 

22ntl Dec., 1870. 

“ Monthly Notices,” Vol. xxxi., p. 67. 

The moon appeared intensely Vdack while passing over the sun’s 
disc, and it was interesting to observe how much darker the limb was than 
either the umbra or the actual nucleus of any spot. 


Royal Astr on. .Soc., Vol. XIJ. 
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CHAPTER III. 


BAND OR FRINGE ALONG MOON’S LIMB. 

This chapter contains observations of fringes of colour and dark and bright 
bands which have been noticed by various observers along the part of the 
limb of the moon which is projected upon the sun’s disc during the partial 
phases. It will be seen that the phenomena described cannot all be 
accounted for by supposing that the instruments used by the observers 
were not sufficiently corrected for colour; nor can they be explained as 
due merely to an effect of contrast between the light and dark discs of the 
sun and moon. In many instances the observers describe the fringes as 
growing in intensity, or springing into existence, at a certain time or 
period of the eclipse; but it does not appear with sufficient distinctness 
that they had given their attention to the same phenomenon before. None 
of the observers, except Gili.iss in i860, describe the fringes as dis¬ 
appearing or growing faint at a certain time. 

The observations are not always described with sufficient distinctness 
to enable us to determine whether the fringes were seen upon the moon’s 
disc or upon that of the sun; and when described as upon the sun, it is 
not always clear whether the observer means that the fringes were upon the 
sun’s limb (that is, on the convex side of the crescent), or upon the part of 
the sun’s disc adjacent to the moon’s limb (the concave side of the 
crescent). If the coloured fringes were due to want of achromatism in the 
object-glass, we should expect to find the same outstanding fringe of 
colour on both the convex and concave sides of the crescent; but in no 
instance is this the case. If due to the eyepiece, we should expect, with 
a narrow crescent nearly filling the field, to find a red fringe on one side 
of the crescent and a blue fringe on the other side; but the fringe would 
be lost when brought to the centre of the field. First, as to those 
observei;s who describe bands or fringes without specially noting them as 
coloured. 



Band or Fringe along Mooti's Limb. 


II 


Upon the sun’s disc :— 

1836. Coulier. Several shadowy circles preceding the lunar limb. 

1858. Paroissien. Bund surrounding moon’s limb. 

Stuart. I'hree faint bands or fringes evidently on the sun’s disc from the 

description of the lunar mountain. 

t86o. Venables. Portion of sun around moon’s edge brighter. 

Murray. Light whitish ring, broailer after totality. 

Upon the moon’s disc :— 

1870. Weston. Disc of moon enlightened for some distance from its periphery. 

Brett. Weak illumination encroaching upon moon. 

Upon the discs of both sun and moon :— 

1851. Aidie. Narrow sharp band round the part of moon’s di-sc projected on sun; 

within this a portion of body of moon illuminated. 

On the other hand, Lank in 1854 says he made it his chief business to 
look for the fringe of light which oliscrvers had noticed along the moon’s 
limb, but saw none when the <‘yt; w;us kcf)! fixed, though with the eye in motion 
a coloured l)order was often very vivid. Venabkk in i860 could see no 
fringe wIkui looking through his telescope, though he .saw one with the 
naked eye; and Uarknkss and Tui’MAN in 1870 could not make sure of 
the existence of such a fringe. 

01)server.s who de.scribe colouretl fringes :— 


185.. 

Busch. 

Orangc-rcd fringe on moon ; violet light on sun\s limb. 


Fearnley. 

Orange fringe on moon, and a corrcsi>onding light-blue on tlie other 
side [query of crcstx*nl). 


Clarke. 

Idiie e<lge outside ; red light along inner edge of sun’s lower limb. 

rS6o. 

Gilliss. 

Violet or reddish-blue fringe. 


Smith. 

IJefore totality a narrow band of deep yellow; after totality blue band 
made uj) of radiations perpendicular to limb on moon, and yellow 
band {query on sun). 

1861. 

Hardy. 

On moon band of deep purple; on sun brighter band, separated from 
the pioon’s edge by palc-grccn shadow. 


Talmage. 

On moon streak of red light. 

1X67. 

Weiss, 

Yellow faint light on moon. 

IS69. 

Hough. 

Red band on sun. 


Many of the observers mention a definite time at which they observed 
the fringes,—leaving it to be inferred that no fringe was visible before that 
time; and Buscii states definitely that the fringes became visible at a 
certain time, and that they were not visible before. 
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Band or Fringe along Moon's Limb. 


1851. Aidie. 
Busch. 

1858. Paroissien. 
Stuart. 

1860. Gilliss 

1861. Hardy. 
Talmage. 

1869. Hough. 

1870. Harkness. 


At sh. 35m. 

About 3h. 37m., light on moon \ 10 or 15 seconds later, fringe on sun. 

Before this the moon’s limb had appeared black. 

When a considerable portion of the sun had reappeared, I observed. . . . 
Ten minutes after tlie commencement of the eclipse. 

Says that the fringe disappeared gradually, after the moon’s limb had 
passed the sun’s centre. 

Soon after the eclipse began, and for some time afterwards. 

At 3h. 4sm. 

Wlien the sun was about half eclipsed. 

At I all 8m. I fancied I saw a very faint and narrow bright line. 


Though the fringes are usually described as lying symmetrically along 
the whole length of the part of the moon’s limb seen projected upon the 
sun, yet in some instances this is not the case. 


1851. Busch. 

1857. Clark, 
1861. Talmage. 

1867. Weiss. 


Colour on moon concentric with limb. Colour on sun crescent¬ 
shaped, and not reaching as far as the sun s cusps. 

Red light along the inner edge of the sun’s lower limb. 

Semicircular streak on moon, gradually diminishing to two abrupt 
points. 

Faint yellow light, most distinct near protuberance. 


M. Coulier. 

‘‘ Comptes Rendus,” Tome ii., p. 497. 


(No place given), 

15th May, 1836. 


Several shadowy 
circles preceding 
;he lunar limb. 


M. Coulier parle dans sa lettre de plusieurs cercles ombr6s qui pr^ce- 
daient le corps de la Lune, et qu’il est dispose S, attribuer k I’atmosph^re 
lunaire. 


Mr. John Aidie. G6tjia Kellare Hotel, GaTTENBURC, 

28th July, 1851. 

“Monthly Notices,” Vol. xii., p. 63. 

At 3h. 35m. Gottenburg M.T., the moon appeared to have a narrow 
sharp band, intensely black, round the whole portion of her disc seen 
projected on the sun; while within this black band, a portion of the body 
of the moon appeared illuminated, and of a grejdsh white colour. 
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Dr. Busch. RixhSft, 

28tli July, 1851. 

“ Astr. Nachr.,” Vol. xxxiii., p. 231. 

Nachdem ich einige Noti^en aufgeschrieben und darauf wieder in das 
Fernrohr sah, bemerkte ich, etwa um 3h. 37m., dass der noch kurz vorher on 
schwarz erscheinende Mondrand mit einem Saume von orangerother harbe cusp$ (query), 
umgeben war, und dass etwa 10 bis 15 Sekunden spater, der bis dahin 
ebenfalls farblos gewesene Sonnenrand einen Anflug von Violett annahm. 

Dieses violette Licht wurde nach und nach am Sonnenrande immer dunkler 
und verbreitete sich, in den feinsten Abstufungen, bis zur Mitte der Sonnen- 
sichel, wo es dann in ganz schwaches Gelb uberging. Der farbige schmale 
Ring um den sichtbaren Mondrand war mit der Mondscheibe concentrisch, 
dagegen erschien das violette Licht sichelformig ohne sich bis zu den 
Hornerspitzen der Sonnensichel auszudehnen. 

Prof. Fearnley. RixuiifT, 

28th July, 1851. 

“ A.str. Nachr.,” Vol. xxxiii., p. 237. 

Von den ccfarbten Rdndcrn der Sichel, die Director Bu.sch mit bc.son- (tmugurrinKe 
derer Aufmerk.samkcit beobachtet hat, kann ich nur soviel sagen, da.ss 
allerdings cin feiner, aber intensiver orangefarbiger Saum am Mondrande^ae.""" 
und ein cnt.si)recheiKlcr hellblauer auf der anderen Scitc rair mchrmals bei 
der schon kleinen Sichel aufgefallen ist. 

Mr. J. Homer Lane. Wash inch )N, 

26th May, 1854. 

“United State.s Coast Survey Report ” for 1869, Appendix No. 8, p. 59. 

I made it my chief business during the continuance of the eclipse to 
look for the fringe of light which has sometimes been reported as seen 
along the moon’s limb projected on the sun’s disc; I saw nothing of the 
kind except what was distinctly traced at the time to the eye itself. I 
experimented on this point all through the time of the eclipse. Whenever 
the eye was held for some little length of time without a wink, and in 
complete fixity upon the object, all distinctively border-light invariably 
disappeared, leaving nothing but purely the projection of the moon’s form 
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upon the sun. But not the slightest movement or change in the eye could 
take place, with this point on the attention, without calling into instant 
being a coloured border, often very vivid. 


The Rev. W. B. Clarke. Sydney, 

26th March, 1S57. 

“Monthly Notices,” Vol. xviii., p. 41. 

Mr. C. Martens, of St. Leonard’s, very ingeniously threw an image of 
the eclipse through his inverting telescope upon a white screen, and saw a 
blue edge outside the indentations of the moon’s disc, and a bright red light 
along the inner edge of the sun’s lower limb. 


Rev. Challis Paroissien. Hardingham, Norfolk, 

15th March, 1858. 

“ Monthly Notices,” Vol. xviii., p. 249. 

When a considerable portion of the sun had reappeared I observed 

distinctly a circular band.surrounding the portion of the moon’s 

dark limb that was projected on the solar disc.The space 

included between this circle and the dark edge was the slightest possible 
shade darker than the sun’s disc. 


Mr. C. Stuart. Ipswich, 

15th March, 1858. 

“ Monthly Notices,” Vol. xviii., p. 194. 

[Ten minutes after the commencement of the eclipse.] The light 
from the sun was very distinctly seen within the edges, and slightly 
illuminating the dark body 'of the moon for a short distance, and had 
the appearance at its termination of three faint bands or fringes of light 
parallel with the edge of the moon. ... It was in the light passing 
inwards along the convex surface of the moon that the before-mentioned 
lunar mountain was situated; it did not appear to me to be directly on the 
edge, but a little inside of it, yet still high enough for the top to be 
beyond the edge, and appear in dark relief upon the sun’s disc. 
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Lieut. J. M. Gilliss. Steilacoon, Washington Territory, 

18th July, i860. 

“ Coast Survey Reports,” i860; Appendix No. 22. 

Instrument .—A comet-seeker, made by Merz and Mahler of 
Munich, in. clear aperture and 34-6 in. focal length. The 
eyepiece magnified thirty-two times, and was fitted with a series 
of differently-tinted screen glasses. 

(p. 13.) [During the partial phases after totality] I observed that closely 
around the following limb as it passed over the sun, and until it was 
beyond the centre of the latter, was a delicate violet or reddish-blue 
fringe, which made it difficult to detect the exact instant at which the solar 
spots emerged. The fringe disappeared gradually. 

Prof. A. W. Smith. Auluzavik Island, 

18th July, i860. 

“ Coast Survey Reports,” i860; Appendix No. 21. 

Instyumcnl. —A telescope made by Pliissl of Vienna, with an object- 
glass of about 3 in. aperture and 38 in. focal length. 

(p. 26.) A bright but narrow band of deep yellow was seen soon after 
the moon’s limb entered upon the sun’s di.se, and was visible, or was seen, 
till th(i moon approached the largi; dark spot on the sun. It may have 
continued longer visible, but my attention was not sulxseijiiently directed 
to it. This was not the effect of chromatic aberration, as the whole band 
was made to pass near the centre of the field, and was se[)araled from the 
white light of the sun by a distinctly-seen dark line. 

[After totality] a blue band of considerable breadth surrounded that 
|)ortion of the moon which covered the sun. This band appeared to be 
made of radiations of blue light of different degrees of intensity in a 
direction perpendicular to the sun’s surface. It was bounded by a well- 
defined lint! on the moon’s surface. I was instantly reminded of the 
“ mirage ” .so fretjuently witnes.sed on our voyage to this place, in which 
the horizon appeared to lie skirted by a blue sea-wall. The resemblance 
to an unbroken sheet of water (varying in thickness or irregular in surface, 
so as to vary the shading) falling over a mill-dam also occurred to me. 
At the base, where it was in contact with the sun, was a very narrow band 
or line of yellow as noted before totality. 
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(p. 25.) I decided to use a low power which would bring the whole 
disc of the sun into the field at once. I found, however, while observing 
the eclipse, a perceptible want of achromatism on the borders of the field. 
The screen used gave a white image of the sun. 


% 

Prof. C. S. Venables. Aulezavik Island, 

iSth July, i860. 

“Coast Survey Reports,” i860; Appendix No. 21, p. 27. 

Several times during the partial phases I thought the portion of the 
sun around the moon’s edge brighter than the rest, but could not with my 
telescope distinguish it as a bright band around the moon’s edge. 


Mr. E. W. Murray. 

MS. Reports of the Himalaya Expedition. 


Llolio, 

i8thjiily, I1S60. 


Before the totality I could see plainly the light whitish ring—being in 
width, as far as I could judge, about -/(jth the diameter of the moon. It was 
from this ring that the corona sprang: it skirted the hinder part of the 
moon, though as yet no rays shot forth from it. 

Also when the totality was over, and the moon had passed over perhaps 



a quarter of the sun in its retreat, I observed what I supposed to be the 
same ring,—very much smaller than the ring during the totality; but nearly 
double the size of the ring which I observed on the advancing edge. I 
have marked them both in the figure. When a black surface passes over 
a shining one, there generdly appears a lighter-coloured ring at the edge 
of the black surface: but why the difference in widths, with the advancing 
and retreating moon, when almost the same surface of sun was exposed? 
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Mr. R. W. H. Hardy. Sion Hill, Bath, 

31st Dec., 1861. 

Monthly Notices,” Vol. xxii., p. 90. 

Soon after the eclipse began, and for some time afterwards, the over¬ 
lapping surface of the moon was covered over with a soft grey tint, 
which terminated on the advancing edge in a narrow band of deep 
purple. Concurrently with this purple band there appeared, in advance 
of the moon’s edge, but concentric with it, at a short distance, a bright 
gleam of light, brighter than the solar disc. This light was separated 
from the moon’s edge by a narrow pale-green shadow, which softened into 
the former. ... 

My telescope is a 12-inch Newtonian reflector; the eyepiece I used 
on the occasion was an inverting one, and the power employed, sixty 
times,—^which takes all the sun into the field. The projecting glass was 
a neutral tint, which does not materially affect the appearance of the colour 
of natural objects. 

Mr. Talmage. Nice, 

31st Dec., 1861. 

“ Monthly Notices,” Vol. xxii., p. 92. 

At 3 h. 45 m., a remarkable phenomenon presented itself on the 
surface of the moon : there appeared a semicircular streak of red light 
close to the limb, gradually diminshing to two abrupt points. 

Dr. Ed. Weiss. Rac.usa, 

6th March, 1867. 

Vol. Iv. of the Sit2b. d. k. Akad. d. Wissensch, ii. Abth., May, 1867. 

(p. 17.) Endlich zeigte sich innerhalb des Mondrandes ein gelblicher j Yellow lifllu 
Schimmer dor in der Gegend der Protuberanz,* am deutlichsten auftrat. 

ranee. 

Prof. G. W. Hough. Mattoon, Illinois, 

7tliAug., 1869. 

“Journal of the Franklin Institute,” Jan. 1870, p. 61. 

When the sun was about half eclipsed, a red band of light was seen 
surrounding the limb of the moon over the solar disc. 

* This was long before the period of greatest obscuration. The eclipse was annular. 

Royal Astron. Soc., Vol. XLI, 3 
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Mn Charles H. Weston. Uusdown, near Bath, 

22nd Dec., 1870, 

“ Monthly Notices,” Vol. xxxi., p. 70. 

The disc of the moon overlapping the sun was not umiformly dark^ bid 
mlightemd for some distance from its periphery coextensively with the arc of 
contact., 

Mr. John Brett. Augusta, 

22nd Dec., 1870. 

“ Monthly Notices,” Vol. xxxi., p. 164. 

There was a weak illumination encroaching upon the moon, of a 
greyish tint; but it faded away from the limb inwards imperceptibly. 

Prof. Harkness, Bvracuse, 

92nd Dec., 1870. 

“Washington Observations,” 1869, Appendix L, p. 79. 

As the eclipse advanced, I looked very carefully for the bright line 
which was shown in such a marked manner along the edge of the moon’s 
limb in the photographs taken by p.r. Curtis, at Des Moines, in August 
18^9; but, although 1 used both red, and neutral tint shade-glasses, and 
the definition in the telescope was excellent, I could not see any trace of it 
till 12 h. 8 m., when I fancied I saw a very faint and narrow bright line; but 
I am far from being certain that such a line really existed. In fact, I am 
inclined to think it was only the effect of contrast between the bright sun 
and the dark moon. 

Capt, Tupman- SynAcus®, 

22nd Dec., 1870. 

“Washington Observations,” 1870, Appendix L, p, iiS. 

During the partial phase wo looked for a line of brighter light on the 
sun parallel to the limb of the moon, I once or twice fancied something 
of the kind, but the immediate contrast would account for it. 1 think it 
was with a power of eighty or ninety, with fair definition. 



CHAPTER IV. 


ON THE SPECTROSCOPIC AND PHOTOGRAPHIC EVIDENCE 
OF A FRINGE ALONG THE MOON'S LIMB* 

Spectroscopic* 

Young in 1869, and StONE in 1874, both examined the solar spectrum in 
the neighbourhood of the moon’s limb, but neither of them were able to 
detect any additional lines, or change in the appearance of the ordinary 
Fraiinhofer lines where they were cut off by the moon’s limb. 

Prof, C. A. Young, Burlington, Iowa, 

9tli Aug., 1869. 

“The American Journal of Science and Arts” for November 1869, 
Vol. xlviii.. No. 144, pp. 374-5. 

Instrument .—A 4-inch telescope, with eyepiece, giving an image of 
the sun af inches in diameter, and spectroscope with slit J-th of an 
inch long, and five prisms of 45®. 

While the mooii was advancing upon the sun, special atteiition was 
paid to the appearance of the spectrum lines near her limb. They came up 
to the edge perfectly square and straight, even when the limb ntiade art 
angle of only 5® or 6® with the slit; and the longitudinal line of demar¬ 
cation between the two portions of the spectrum was hard and sharp, irt 
striking contrast with the effect of the sun’s limb, which, under similar 
circumstances, always gives a boundary more or less hazy and indefinite, 
and this to a degree continually changing from minute to minute. This 
contrast was beautifully exhibited a few seconds before totality, when the 
limbs of both sun and moon were on the spectrum together, the width of 
the visible portion of the sun having become less than the length of the 
slit It was at first thought that this appearance was decisive against the 
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existence of a lunar atmosphere, however rare; but a little consideration 
shows that, on the other hand, it is, if anything, favourable; being a simple 
consequence of that brightening of the sun’s disc near the moon’s limb, 
which is so beautifhlly evident upon the photographs; and which is most 
easily accounted for by admitting a slight refraction suffered by that 
portion of the sunlight which grazes the moon. Possibly, however, it may 
yet be explained as a case of simple inflection of light. 

Mr. Stone, Klipfontein, 

16th April, 1874. 

“ Memoirs of the Royal Astronomical Society,” Vol. xlii., p. 43. 

With respect to the existence of additional absorption lines in the 
sun’s spectrum near the moon’s limb, I examined this point with con¬ 
siderable care during the partial phase, but I could not detect the presence 
of any additional lines, nor any sensible change in the appearance of any 
of the Fraunhofer lines in the spectrum near the moon’s limb from that 
presented at considerable distances from it. 


Photographic. 

Reference has frequently been made to a band of increased brightness 
along the moon’s limb in the partial-phase photographs. Professor 
Stephen Alexander, in his account of the observations of the eclipse of 
i860, published in the “Reports of the United States Coast Survey,” 
(Appendix 21 to Report for i860, p. 13), says that the bright band which 
he had observed through the telescope “ is unquestionably pictured in the 
copies of daguerreotypes of the eclipsed sun, taken at Mr. Campbell’s 
observatory in New York, under the supervision of Mr. Campbell and 
Professor Loomis, in May, 1854. 

Mr. De la Rue, in his Bakerian Lecture on the eclipse of i860,* 
says: “Photographs of the various phases of the partial eclipse, either 
previous to or after totality, exhibit a very curious phenomenon. The 
concave edge of the sun in immediate contiguity with the moon’s limb, 
appears brighter than the other neighbouring parts of the crescent, while 

* Published ia the “ Philosophical Transactions’^ for 1862, part i., p. 36. 
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the convex limb of the sun bordered by the dark background of the sky 
does not appear at all brighter than its proximate parts. This brightening 
of that part of the sun’s disc which borders on the moon’s limb extends 
only for the space of a narrow line beyond the latter, but is remarkably 
conspicuous.” The Astronomer Royal, to whom Mr. De la Rue had 
pointed out the fact, ascribed it to an effect of contrast. And Mr. De la 
Rue, after describing certain experiments which he had made, expressed 
himself as of the same opinion. 

Professor Challts, in a paper entitled ” On the Indications by Phe¬ 
nomena of Atmospheres to the Sun, Moon, and Planets,” published in the 
‘‘Monthly Notices,” vol. xxiii., pp. 231-8, adduces the existence of the 
bright band upon the photographs in proof of a lunar atmosphere of 
extreme rarity. 

The Astronomer Royal, in a paper in the “ Monthly Notices,” vol. 
xxiv., pp. 13-19, ‘‘on the origin of the apparent luminous band which, in 
partial eclipses of the sun, has been seen to surround the visible portion 
of the moon’s limb,” shows by a theoretical investigation of the optical 
conditions, that refraction by a lunar atmosphere cannot cause apparent 
increase in brightness of the parts of the sun’s disc adjacent to the place of 
the moon’s limb. At page 188 of the same volume of the ‘‘Monthly 
Notices,” the Astronomer Royal describes certain experiments which he 
had made, with specimens of partial-eclipse photographs which had been 
sent to him by Professor Stephen Alexander; and concludes that the 
phenomenon is due to nervous irritation of the retina, produced by the 
view of the conterminous black and white portions of the photograph.* 

Professor Morton, in the “Journal of the Franklin Institute,” Sept. 
1869, p. 209, says that the partial-phase photographs taken at Mount 
Pleasant in August, 1869, “ all show an increase of light on the solar sur¬ 
face where it is in contact with the edge of the moon.” He thinks that 
this is clearly not a subjective effect, but is due ‘‘to an increased deposit 
of silver” in the neighbourhood of the line of division between the light 
and dark parts of the picture. 

* See also “ Monthly Notices,” vol xxiv., p. 49; vol xxv., p. x8; and paper by 
Professor Pickering in the “Journal of the Franklin Institute,” April 1870, vol. lix., p. 264! 
“ Comptes Rendus,” vol. Ixix., pp. 1*34-6; “Journal of the Franklin Institute ” for Dec. 1869, 
p. 374; “Philosophical Transactions,” 1862, p. 368. 



22 


Photographic Evidence of Pringt along Moores Limb. 

Dr. Cus.Tis also noticed a similar band of increased brightness along the 
moon’s limb in the partial-phase photographs taken at Des Moines in 1869, 
and after repeating experiments similar to those described' by Mr. De la 
Rue, he came to the conclusion that the appearance was not due to a 
sense of contrast. He therefore commenced experiments upon photo¬ 
graphs of an artificial eclipse which he describes in the “ Washington 
Observations” for 1870, Appendix II., p. 137. 

He first photographed a circular disc of ground-glass, brightly illumi¬ 
nated from the back, with a piece of black paper pasted on it to represent 
the moon; but the negative did not show “ the slightest trace of a bright 
border to the line of the dark disc.’ ’ He then placed the artificial moon 
some inches in front of the illuminated disc, brought the limb of the 
artificial moon into sharp focus, and obtained a negative with a very 
marked bright border along the edge of the dark moon. To make sure 
that the appearance was not due to contrast, he placed beneath one of the 
negatives thus taken a piece of paper, on which was a line of printed dots. 
On holding the negative to the light, the dots could be plainly seen through 
the centre of the image of the ground-glass representing the sun; but 
close to the edge of the artificial moon they disappeared, nor could any 
amount of straining of the eyes make them visible; showing that for a 
narrow space bordering this edge the deposit in the negative was actually 
denser than on the rest of the image of the sun. 
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time as the clouds passed on, he again saw both the sun and a portion of 
the moon’s border which was off the sun's disc. The sky then became 
cloudless, and he could no longer discern any part of the moon’s limb, 
except that which eclipsed the sun. 


Mr. Dunkin. Christiania, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., part i., p. 12. 

As the totality approached, I examined the moon’s limb; but could 
not see it beyond the sun’s limb. 

Mr. J. W. Good. Kroi-p, 

28th July, iSji. 

“ Astr. Nachr,,” Vol. xxxiii., p. 150. 

I did not see the moon’s circumference outside the sun’s disc during 
the partial eclipse, either during the increase or decrease. 


Rev. W. R. Dawes. RacvKLSBJCRO, nc.-ir Engei.ih.>i-m, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., part i., p. 87. 

Mo iUmtiinatiofi of the moon's lind) was ever fercewed. At one time I 
thought there was some appearance of its outline just off the northern 
portion of the sun’s disc, but on altering the position of the objects in 
the field, the appearance also varied; proving that it aro.se from some 
reflexion of the sun’s light from one of the eye-glasses. The sun was at 
that time in the field; but when it was excluded no such appearance 
presented itself. 


Mr. Humphreys. Christianstadt, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xvL, part i., p. 18. 

No portion of the moon external to the sun’s limb could be seen 
before the totality. . 

Royal Astron. Soc., Vol. XLI. 


4 



26 


Part of Moon's Limb seen Outside the Sun's Disc. 


Baron Dembowski. 

“ Astr. Nachr,” Vol. xxxiii., p. 201. 


Cremano, near Naples, 
28th July, i8sx. 


IVenty minutes 
before the maxi¬ 
mum obscuration 
the moon’s limb 
was seen for a 
distance of i 
outside sun. 
Similarly ao xa 
after the 
maximum 
observation. 


Circa 20 m. prima della raassima oscurazione, vide che il lembo 
orientale della luna per la lunghezza di 5° in 6° a partire dal como luminoso 
(ossia dal punto d’ incontro delle circonferenze di due dischi) era circon- 
dato da una porzione di fascia di un colore per lo meno pi^ chiaro del disco 
lunare, e del campo oscuro del telescopio della larghezza di circa 3', piii 
larga e distinta, cominciando dal corno luminosa e sfumantesi a poco a 
poco, sembrandogli che fosse concentrica al disco del sole .... II disco 
solare era apparentemente affatto privo di una simile fascia. Su questa 
porzione di fascia od aureola gli parve di bene discernere il contorno del 
nostro satellite. Tale fenomeno si riprodusse al lembo opposto e nello 
stesso intervallo di tempo, colla differenza che secondo che la porzione 
d’ aureola occidentale guadagnava in intensita quella orientale diminuiva, 
finchd circa 20 m. dopo la massima oscurazione, il tutto era svanito. La 
vista di questa porzione di aureola gli parve non fosse una sempHce 
illusione, massime nel mezzo dell* ecclisse in cui esisteva da ambe le parti 
del disco lunare. 


Professor Olufsen. 

“Astr. Nachr.,” Vol. xxxiii., p. 219. 


CALMAR, 

28th July, 1851. 


i^-sumbnot Ebenso wenig habe ich den 
gewahr werden konnen. 


Rand des Mondes ausserhalb der Sonne 


M. Goujon. Danxzig, 

“Comptes Rendus,” Vol. xxxiii., p. i8o. ^ > S • 

Moon’s limb not Avant le commencement de F^clipse totale, j'ai cherche en vain k 

seen outside the 

3 -P®rcevoir la partie du limbe de la lune qui ne se projetait pas sur le 
.iftw totality, ■ soleil, mgme en ayant soin de mettre ce dernier astre en dehors du champ 
de la lunette. A 4h. 35m. 9s., ou 33 secondes environ aprds la fin de 
l’6clipse totale, j’ai vu tr^ nettement le contour entier de la lune, il dtait 
surtout visible prSs de la pdriphdrie du soleil. Je ne le distinguai plus au 
bout de quelques secondes; mais, sur I’invitation de M. Mauvais, ayant 6t6 
le verre noir faible dont je me servais alors, je I’ai encore aper9u. Tout 
a disparu Si 4h. 36m. 6s. 
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Dr. Julius Schmidt. Rastenburg, 

28th July, 1851. 

“ Beobachtung der Totalen Sonnenfinsterniss zu Rastenburg:” Bonn, 

1852. 

(p. 4.) Vordem Anfange der Totalitat habe ich nie eine Spur des “ 1 ^ 5 , 
Mondrandes ausserhalb der Sonne erlcennen konnen, obgleich ich .sehr darauf 
Acht gab, selbst dann nicht, wenn ich die Sonne aus dem Gesichtsfelde 
entfernte, und in dieser Lage das dunkle Augenglas zuriickzog. 

Mr. W. Simms, Jun. 138, Fleet Street, London, 

iStli March, 1858. 

“ Monthly Notices,” Vol. xviii., p. 189. 

When the eclipse had pretty far advanced, probably about a fifth of 
the sun’s diameter being covered, a thin cloud or haze spread itself over 
the sky, and an exceedingly light neutral tint shade was sufficient. I then 
distinctly saw the moon’s edge for a distance of about five minutes beyond 
the sun’s limb, the moon’s surface being also of a different shade from the 
sky beyond, reminding me of the colour of the dark surface at the time of 
the young moon. 


M. de Birto. L’Ile de Pinhuiros 

M. d’Aranjo. 7 tl> Sept., 1858. 

“ Astr. Nachr.,” Vol. xlix., p. 280. 

MM. de Birto et d’Aranjo ont faite une observation curieuse, et qui Sierra" 

, . •• darker than 

incliquerait que Ja vision de la lune aurait ete alternativement positive et 
negative. A partir du i" contact, discnt-ils, la lune continuant toujours 
sa marclie vers I’orient, se raontra parfaitement ronde et obscure jusqu’a 
10 h. 5 m. 10 s. instant oh elle s’ai)prochait des taches obscures qu’on 
apercevait dans le soleil. Nous avons remarque que le limbe inverse etait 
plus clair et qu’apres que les taches se furent recouvertes, la couleur 
obscure du reste de I’astre est revenue. 


M. de Mello. 

M. Liais. 

“ Astr. Nachr.,” Vol. xlix., p. 279. 

Avec une lunette de quatre pouces d’ouverture, M. de Mello 
apeir9ue \i.e. the moon] se prolongeant hors des comes solaires dans 
I’espace de 4 el 5 minutes. 


PAEANAGUA, 

7th Sept., 1858, 


Moon’s lira! 
traced outsi 
tho sun's dii 
hut Inter on 
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M. Liais, qui avait quatre lunettes sur la m^me monture, n’a pu voir 
ce prolongement dans une lunette de deux pouces grossissant soixante fois, 
ni dans sa lunette divis^e, mais dans la plus petite de ces lunettes qui 
grossissait trente fois, il a pu suivre la contour de la lune hors des comes 
du soleil jusqu ’4 une distance de 7" S, 8", surtout prds de la come infe- 
rieure en apparence. Avec sa lunette de trois pouces et le grossisseinent 
de 179 fois, il a vu le prolongement de la lune pendant une espace de 2' 
r environ du cot6 de la come inf^rieure en apparence. Ces observations 
ont eu lieu entre 10 h. 7 m. et 10 h. 12 m. Plus tard le m^me observateur 
a clierch6 de nouveau, mais sans succds, ^ revoir le limbe de la lune hors 
du contour du soleil. 

A peu pr^s vers 1 ’instant ou avaient lieu ces observations, 1 ’image de 
la lune projetfe sur une glace d^polie avec un objectif de trois pouces et 
de .2'i84m. de longeur focale, ^tait vue en entier et trfes distinctement. 
Cette image projetee de la lune en dehors du contour solaire paraissait 
sur la glace d^polie plus blanche que la region voisine du ciel. Cette 
apparence a 6 t 6 vue encore cL loh. 40 ra., mais plus faible. Plus tard il n’a 
pas ^t 4 possible de la revoir. 

Un phenom&ie tr^s singulier et tout & fait nouveau qui s’est produit 
est I’apparition de cette image sur les photographies* du soleil tirees I, 
10h. 6 m. 56‘4 s. ; 10h. 8 m. i7'9s.; 10h. 10 m. 59'6s.; et 10h. iim. 
S 6‘6 s.; surtout sur les deux premieres. 


Rev. W. R. Dawes. Haddenham, Bucks, 

18th July, i860. 

“ Monthly Notices,’ ’ Vol. xxi., p. 26. 

The moon’s limb, just off the disc of the sun and close to it, was 
repeatedly examined by placing portions of it in a small field of my solar 
eyepiece, from which the sun was excluded, and'using as light a shade as 
my eye could comfortably bear. No light on any part of the moon’s edge 
could be even suspected. 

* For further particulars as to the visibility of the lunar limb in the photographs, see the 
raemoir of Dr. liais. 
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Prof. C. Bnihus. Taragona, 

18th July, i86o. 

“ Berichte der Kon. Sachs. Gesellschaft der Wissenschaften Mathe- 
matisch—Physikalische Classe,” Sitzung am I2ten Dec., i860, p. 221. 

Man hat behauptet, dass bei totalen Finstemissen der ganze Mond part ofmoo« 

outside sua 01 

bereits geraume Zeit vor Anfang der Totalitat sichtbar werde, und dass 
nicht immer ganz schwarz, sondern hin und wieder gefarbt erscheine. 

Um zu untersuchen, ob diese Wahrnehmungen sich bei der gegenwartigen 
Finsterniss zeigen wiirden, sah ich oft in das Dollond’sche Femrohr und 
auch in den Cometensucher, habe aber bis kurz vor Anfang der Totalitat 
(20 Secunden vorher) nur immer vom Monde soviel gesehen als sich vor 
der Sonnenscheibe befand und dieser Theil war stets kohlschwarz. 

Herr C. Haase. Valencia, 

18th July, i86a 

“ Astr. Nachr.,” Vol. liv., p. 339. 

Um 2 h. 30 m. [37 minutes before totality! nahm ich das Blendglas Moon-tiimi 

, could not 1 )« 

eine Zeitlanjj weg und cntfernte den hellen Theil der Sonne aus dem 
Gesichtsfelde, um zu sehen, ob man etwas von dem Urariss des dunkeln befon^totali 

and 10 min. 

Mondrandes ausserhalb des Sonnendiscus erblicken konnte; jedoch zeigtegJ»^J{g 
sich noch nichts dergleichen. ahortciutai 

Um 2h. 59 m. sah ich (bei wieder vorgenommenem Blendglase) dass 
man am siidlichen Rande des Mondes allcrdings dessen Contour auf eine 
Distanz von etwas mehr als eine Quadratseite des Micrometers ausserhalb 
der Sonnenscheibe erkennen konnte. Der Mondrand war hier durch einen 
schmalen weissen Lichtsaum begreuzt, der in der Nahe des Sonnenrandes 
am intensivsten war, dessen Breite ich dort zu 30* schatzte, und der dann 
spitzig am Mondrande sich verlief. So viel Muhe ich njir auch gab, so 
konnte ich doch von der weiteren ausseren westlichen Peripherie des 
Mondes nichts sehen, 

(p. 341.) Sehr interessant war es mir, zu bemerken, dass um 3 h. 20 m. 
der untere (also nordliche) schwarze Mondrand ausserhalb des Sonnendiscus 
sichtbar wurde, und zwar nur in derselben Ausdehnung, wie es vorhin der 
entgegengesetzte Rand gewesen war. Dasselbe schmale weisse Licht 
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begreuzte ihn. Jetzt bei der Riickbildung der Sonnenfinstemiss war am 
oberen (also sudlichen) Theile dagegen nichts von dieser Erscheinung 
zu bemerken. Um 3 h. 35 m. war jedoch jede Spur dieses Lichtes 
verschwunden. 

Padre A. Secchi. Desierto be las Palmas, 

18th July, i860. 

“Coraptes Rendus,” Vol. li., p. 157. 

Could noth* Quelques minutes aprSs le commencement, je cherchai k voir le 
ciisque de la lune k 1 exteneur du soleil, mais je ne pus y parvenin A 2 h. 
19 m. je r^ussis k le voir tr^-nettement dans une dtendue d’environ lo*’ au 
plus; mais quelque temps aprds la lune disparut, et depuis lors elle ne put 
Itre observde que par instants. Cela serait-il dfi I. la diversity des parties 
de la couronne solaire sur laquelle le disque de la lune se projetait ? 

Don Antonio Aguilar. Desierto be las Palmas, 

18th July, i860. 

“ Uber Totale Sonnenfinstemisse,” Dr. von Madler, p, 26. 

i3in.*«rthB Dreizehn Minuten nach dem Anfange sah ich schon den Mondrand 

beginning, ^ 

JiSttidr' ausserhalb der Sonnenscheibe, oben bis zu 20“, unten nur etwa halb so 

above, below . 

only half os lar. weit. 

Mr. R. W. H. Hardy. Sion Hill, Bath, 

31st Dec., 1861. 

“ Monthly Notices,” Vol. xxii., p. 91. 

When the moon reached the middle of the eclipse.by care¬ 

fully excluding every ray of direct solar light, the moon’s edge was 
traceable upwards to a considerable distance from both cusps, as if 
illuminated by a faint twilight. 

Capt. W. Noble. Marespield, 

6th March, 1867. 

“ Monthly Notices,” Vol. xxvii., p. 185. 

About 22 h. 15 m. 15 s., L. M. T., I could trace the moon’s limb for 
one or two minutes of arc beyond the cusps of the sun; the contrast 
between its jet blackness and the blue of the sky being veiy apparent. 
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Dr. Ed. Weiss. Ragusa, 

6th March, 1867. 

Vol. Iv. of the “ Sitzb. d. k. Akad. d. Wissensch.,” ii. Abth., May 
1867. 

(p. 17.) Der Mondrand war welt hber die Sonnenscheibe hinaus zu The moon's 1 

^ was to be tra 

bemerken und von eineni schwachen gelben Lichtschein umsaumt, der^'?“^^JJ 
nnmittelbar am Sonnenhorne am breitesten und unmittelbar Idngs des 
Mondesrandes am hellsten war, und sich von da weg allmalig im hellen 
Hintergrunde verier. 


Mr. R. F. Chisholm. Madras, 

18th Aug., t868. 

“ Report of the Government Astronomer upon the Observations of the 
1868 Eclipse.” 

(p. 28.) I turned the crescent out of the field of view, and removed 
the dark glass, but could not get the faintest indication of the dark limb of 
the moon upon the sky. 


Mr. J. Tebbutt. 

“ Monthly Notices,” Vol. xxix., p. 2. 


Windsor, New South Wai.es, 
18th Aug., 1868. 


A careful scrutiny satisfied me that not the slightest portion of the 
moon’s limb could be even faintly distinguished beyond the cusps. 


Prof. G. W. Hough. Mattoon, Illinois, 

7th Aug., 1869. 

“Journal of the Franklin Institute,” Jan. 1870, p. 6r. 

As the time drew near for the first contact of the moon’s limb, each 
observer examined carefully the region where the moon was expected, to 
see whether it would be visible before contact with the solar disc. The 
closest scrutiny of five observers failed to discover it 
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Mr. W. S. Gilman, Jun. St. Paul Junction, Plymouth County, Iowa, 

7th Aug., 1869. 

“ Washington Observations,” 1870, Appendix ii., p. 174. 

[Immediately after first contact] the moon’s limb [was] visible 
away from the sun’s disc a few minutes from the point of contact on 
either side. Though I had looked with great care for the approaching 
moon some minutes previous to contact, I saw nothing of it until after I 
had seized the black excrescence. 

Prof. J. C. Watson. Carlentini, Sicily, 

22nd Dec., 1870. 

“ United States Coast Survey Report for 1870,” Appendix xvi., p. 20. 

Being fully convinced that the bright corona, whose limit is well 
defined, is really an appendage of the sun, composed of glowing gas, I 
concluded to observe carefully whether it might not be visible during the 
partial eclipse; and I was able to see it distinctly, by the visibility of the 
limb of the moon beyond the limb of the sun. At 20 h. 38 m. chronometer 
time, or only ten minutes before the last contact, I could distinctly trace 
the limb of the moon to a distance of two minutes of arc from the sun’s 
limb. 



CHAPTER VI. 


THE WHOLE CONTOUR OF THE MOON SEEN BEFORE OR 

AFTER TOTALITY. 

Observers differ greatly as to the length of time during which the whole 
disc of the moon can be traced—^before or after the total phase. 


Z842. 

Arago. 

About 20 m. before totality. 


Bouvard. 

38 m. after totality, almost the whole of the outer limb seen. 

1851. 

Pettersson. 

15 s. after totality- 


Hind. 

About 23 m. before totality (see extract on p. 39). 

i860. 

De la Rue. 

Several minutes before totality. 


Oom. 

4 m. after the corona had disappeared. 


Goldschmidt. 

11 m. after totality. 


Winter. 

When five-sixths of the sun’s disc were covered. 


Bruhns. 

2 m. after totality. 


G. Rumker. 

j\ m. before totality. 

1869. 

Lane. 

2 m. s s. after totality. 


At the eclipse of 1842, Arago and Bouvard remarked that the 
portion of the lunar limb nearest to the sun was more easily traceable 
than the rest. 

M. Arago. Perpignan, 

8th July, 1842. 

“ Annuaire pour 1846 du Bureau des Longitudes,” p. 372. 

Quarante minutes environ apr^s le commencement de I’dclipse* du 8 
juillet, je vis le contour de la Lune se dessinani sur U ciel. II formait le pro- 
longemente exact de I’arc circulaire obscur qu’une autre portion du mSme 
limbe tra9ait sur la surface du soleil, et se reunissait 4 lui dans deux points 
du limbe radieux de ce dernier astre. Cet arc extirieur paraissait mieux 
termind 5. gauche (dans ma lunette) qu’^ droite. II €taA.t plus visible prh de 
la pdriphlrie du soleil qu’ailleurs. 

* About twenty minutes before totality. 

Royal Astron. Soc., Vol. XLI. 
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M. Eugene Bouvard. Uignk, 

Slhjiily, 

“ Annuaire pour 1846 du Bureau des Longitudes,” p. 373. 

A 6h. 40 m. (38111. aprh le moment de robscurite totale, el. 23111. 
totahtj-. avant la fin de I’^clipse), j’ai vu presque entidrement le disque dt; la lune, 
comme lorsqu’on aper9oit la lumiSre cendrde; mais le bord (|ui se 
detachait du soleil ^tait toujours plus lumineux. 


Lieut. C. A. Pettersson. CSn-ENituiui, 

28lh July, 1S51. 

“Memoirs of tie R. A. S.,” Vol. xxi., pt. i., p. 69. 

About 15 s. before the totality I saw, through my red glas.s shade, 
the continuation of the limb of the moon beyoiid the limb of the sun, both 
.above and below the luminous segment which still remained. 


Mr. De la Rue. ,3 

Rivakeuosa, .Spain, 

li>th July, iMNo. 

Bakerian Lecture on the Eclipse of i860,” • Phil T: 

P- 23 - 


.rans., pt. i., i.sitj, 


“"“ar of the 

Joohng lunar disc could be distincBy seen in the heavens. 


Lieut. F, A. Oom. 


Alto d’Ukdaneja, nkak l 

l8lhjuly, liJOo. 


MS. Reports of the Himalaya Expedition. 

Herr Hermann Goldschmidt. 

Victoria, 

“ Astr. Nachr.,” Vol. Ivi., p. 308. 

die Umrisse des Mondes nnrh . ivr- 

aft^toutiity. Totahtat sehen, sich ffrau vnm noch n Minuten nach dcr 

sichgrau vom etwas hellerem Himmelsgrunde abloscnd. 

• s« aho ,en„ i, n.. ^ ^ 
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The whole Coniour 0/ the Moon seen before or after Totality. 

Mr. R. Winter. Mountain of San Loeenzo, 

iSth July, i860. 

MS. Reports of the Himalaya Expedition. 

We were stationed about 6150 feet above the level of the sea. When 
five-sixths of the sun’s disc were covered, the whole circle of the moon 
became visible—the edge of that portion which as yet had not passed over 
the sun appearing like a thin film of bright light. 

Prof. C. Bruhns. Taragona, 

18th July, i860. 

“ Berichte der Kon. Sachs. Gesellschaft der Wissenschaften—Math. 
Phys. Classe,” Sitzung am isten Dec., i860, p. 227. 

Als ich 2 Minuten nach dem Ende der Totalitat den Mondrand ver- 
folgte, konnte ich noch den ganzen Umfang der Mondscheibe erkennen; 

5 * Minuten spater war es nicht mehr moglich ; ausser deraTheile, welcherjj^boSi 
vor der Sonnenscheibe sich bcfand, war nichts zu erkennen. 

Herr Geo. Rumker. Castellon df. la Plana, 

18th July, i860. 

“DieTotale Sonnenfinsterni.ss am i9tenjuli, i860,” 4to, Hamburg, 

1861. 

(p. 6.) Die Corona hatte sich wohl schon i^ Minuten vor dem Ver- 
schwinden der Sonne gebildet, unddie ganze Mondscheibe war jetzt sichtbar. 

Mr. J. Homer Lane. Des Moines, Iowa, 

7th Aug., 1869. 

“Washington Observations,” 1870, Appendix II., p. 170. 

The end of totality having arrived, I thought it well to ascertain how 
long the eastern, or far limb, of the moon could be seen. With this view I 
continued to watch that part of the limb comprising most of the lower 
right-hand quadrant, and some adjoining part, perhaps, of the upper right- 
hand quadrant, as seen inverted in the telescope. For some little time it 
continued to be strongly marked; for a considerable length of time it was 
easily seen; and for a still longer time it could be unmistakably followed 
by the aid of a little motion given to the telescope. As the last faint traces 
were being obliterated I noted the time by the chronometer, ii h. 3 m. 30 s. 
Comparing this with the time of third contact as noted by Prof. Hilgard, I 
find it to have been 2 m. 5 s. after the end of totality. 

* See also *‘Astr. Nachr.,” vol. liv-, p. 314. 



CHAPTER VII. 


ter 

scent 

ose- 


THE CUSPS OF THE SOLAR CRESCENT SEEN AS 

COLOURED. 

Weiss, in the Sitmngsbericht of the Vienna Academy, gives a coloured 
diagram of the solar crescent as it appeared to him during the eclipse 
of 1867, when the sun was about seven-eighths covered. Both cusps 
are represented as of a brick-red colour, fading into orange at a distance 
of 8' or 10' from their points. Weiss, Chisholm, and Cacciatore, 
agree in describing the reddish colour as being at the cusps only, though 
Lespiault and Burat speak of the whole exterior limb of the crescent 
as being of a tender rose colour, and Cacciatore appears to have 
seen a violet tint extending over the whole crescent, as well as the red 
cusps and a red fringe adjacent to the moon’s limb. The colour of the 
cusps is described by 

Weiss as rothlichgelb, intensiver an der Spitze. 

Chisholm as a sickly yellowish orange, as seen through a neutral-tint dark glass. 

Cacciatore as violacea tendente al rosso verso le cuspidi. 


M. Lespiault. Briviesca, . 

M. Burat. i8th July, i860. 

“Observations sur I’Eclipse Totale du 18 Juillet, 1S60,” par MM. 
Lespiault et Burat, p. 3. 


Dans les premieres secondes qui ont prdcidd I’obscurite. 

le contour extdrieur [du petit croissant solaire] n’dtait pas aussi net que 
d’habitude, et se colorait d’un rose tendre. 
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Dr, Ed, Weiss. Ragusa, 

6th March, 1867. 

Vol. Iv. of the “ Sitzb. d. k. Akad. d. Wissensch.,” ii. Abth., May 
1867, p. 17. 

Das obere Horn der Sonne war rothlichgelb, intensiver an der Spitze, 
und allmalig schwacher werdend gegen den breiteren Theil der Sonnen-SS’JiSr**' 
sichel zu. 

Mr. R. F, Chisholm. Madras, 

i8th August, 1868. 

Report of the Government Astronomer upon the observations of the 
1868 Eclipse, p. 28. 

I looked carefully for any change of colour on the sun, but could not 
distinguish any. At about 9 h. 38 m., the time of the greatest obscuration, 

I fancied the sun’s cusps turned a sickly yellowish orange; but as I was 
observing with a warm neutral dark glass at the time, I cannot be certain 
of the effect, and think it probably due to the fatigued retina. 


Prof. G. Cacciatore. Augusta, 

23 nd Dec., 1870. 

“ Rapporti della Commissione Italiana,” p. 44. 

La falce solare quanto piil attenuavasi prendea una tinta violacea soiwcrescmi 
tendente al rosso verso le cuspidi, e questa tinta mostravasi pih intensa 
dalla parte della luna. 



CHAPTER VIII. 


MOON SEEN AS RED BEFORE TOTALITY. 


Murray, Hind, Rottenberg, and Rumker all agree in describing- 
the colour seen by them upon the moon’s disc as being red. Murray 
says that a crimson glow seemed to pass over the moon, and then 
disappeared; the others describe the colour as appearing at various 
periods of the partial phase, and from their language it would seem that 
it continued visible till the end of the eclipse. Rottenberg describes the 
colour as being unequally distributed, and Murray says that it extended 
to the upper cusp. Hind and Rumker seem to speak of the disc as of 
one uniform tint. 

Time at which the colour appeared;— 


1851. Murray. 
Hind. 

i860. Rottenberg. 
Rumker. 


When the moon had passed over about a third of the sun. 
30 m. after beginning of ellipse. 

About 25 m. before totality. 

Just before totality. 


Colour observed:— 
1831. Murray. 
Hind. 

i860. Rottenberg. 
Rumker. 


A deep crimson glow. 

A dull coppery red. 

A reddish brownish light. 

Rothlich wie eine erloschende Kohle. 


Mr. Murray. Yarrowlumla, 

31st January, 1851. 

“ Monthly Notices,” Vol. xii., p. 31. 

When the moon had passed over about a third of the sun, a deep 
crimson glow seemed to pass over his face, extended to the upper cusp, 
and then disappeared. 
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Mr. Hind. Rcevelsberg, near Engelholu, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., pt. i., p. 82. 

During the progress of the eclipse I looked repeatedly for ajiy 
appearance of light or colour upon the moon’s surface. For thirty minutes 
nothing of the kind was perceptible; but at 3h. 40m. her surface 
appeared of a dull coppery red, and the oudine of her disc could be traced 
by the contrast of this ruddy tinge M'ith the neutral tint of the field of the 
telescope. 

Baron de Rottenberg. Valenua, 

18th July, i86a 

MS. Observations of the Himalaya Expedition. 

At 2 h. 32 m. 30 s. * I saw a reddish brownish light over the upper part 
of the moon, extending nearly to the limb on the right hand, and much 
broader towards the left hand. The light was seen throughout the greater 
part of the remainder of the eclipse. 

Herr G. Rumker. Castellon de la Plana, 

i8tli July, i860. 

“ Die Totale Sonnenfinsterniss am i8ten Juli, i860,” 4to, Hamburg, 

1861, p. 16. 

[Just before the totality] Der dunkle Mond leuchtete meinem Auge part moon ted 
rothlich wie eine erloschende Kohle. ingcoal. ^ 


* About twenty-five minutes before totality. 



CHAPTER IX. 


SHADOW BANDS. 


The evidence as to the time at which the shadow bands have made 
their appearance is somewhat conflicting. Fauvelle, Thiel, four 
persons near Rastenburg, Jacob, Rickard, and Bergsma, describe them 
as being visible for a short time both before and after totality, while two 
persons in Ortelsburg, Haase, Ibach, and Muller, speak of them as 
visible during totality. SergIant, Rickard, and Lang, on the other hand, 
particularly noticed that they were not visible during the total phase. 
The shadows have been observed during an annular eclipse, see Gold¬ 
schmidt’s account of his observations in 1820 {under Goldschmidt, i860), 
and they have been seen outside the path of totality, see Saya-Moleti, 
1870. 

The time at which they have been perceived before totality, and during 
which they have remained visible after totality, varies with the different 
observers from a few seconds to as much as five minutes, thus:— 


3842. Fauvelle. 

Savourin. 

1851. Sergiaut. 

Thiel. 

Four persons near Rastenburg. 

Two persons in Ortelsburg* 
i860. Jacob* 


At the instant at which the e^ipse was about 
to become total . . . T and for $ or 6 
seconds after totality. 

Some instants before the complete disappear¬ 
ance of the sun. 

Some instants before totality; they ceased at 
the moment the eclipse became total. 

A few seconds before totality .... and 
after totality. 

As the last ray of sunlight disappeared, and 
at the end of totality. 

During totality. 

About 3 minutes before totality they were 
seen for 30 seconds, and similarly after 
totality.’ 
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Goldschmidt. 

(About 3 to 4 minutes before the formation 
of the ring in the annular eclipse of 1820.) 


Thompson. 

Before totality. 


Haase. 

During totality. 


Ibach. 

Quite shortly before the beginning of totality 
and during totality. 

1861. 

Poulain. 

Dutaillis. 

1 About a minute before totality. 

I86S. 

Beale. 

About a minute before totality 5 they con¬ 
tinued for about 30 seconds. 


Fauro. 

No time mentioned. 

1870. 

Legnazzi. 

Just after giving the signal for third contact 
(beginning of totality). 


Muller. 

Just after the beginning of totality. 


Omodei. 

Costa. 

At the commencement of totality. 

) 


Seguenza. 

Saya-Moleti. 

V No time given. 


Maucini. 

A few minutes before totality. 


Frisiani. 

No time mentioned. 

1871. 

Rickard. 

5 seconds before totality and for four seconds 
after totality. 


Bergsma. 

3 minutes before totality and for five minutes 
after totality. 


Lang. 

.Not visible during totality, though they 


appear to have been seen both before 
and after totality. 


Scheffer. 

No time mentioned. 


The shadow bands are frequently described as being similar in appear¬ 
ance to the moving lines of light and shade which may be seen when 
sunlight is reflected from the surface of rippling water on to some adjacent 
wall. Beale and Muller * describe the shadows as similar to those seen 
upon the ground when the sun shines through heated air or smoke. 

Tjuel, and four persons near Rastenburg in i85i> speak of the bands 
as appearing to move round a centre like the spokes of a wheel, but they 
are usually described as wavy lines of light and shadow moving rapidly 
forward over the surface of the ground. Savourin in 1842, and the 
peasants in the neighbourhood of Vitoria in i860, described the phe- 

* Query also the people near Rastenburg in 1831. 

Royal Astron. Soc., Vol. XLI. 
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Shadow Bands. 


nomenon is consisting of patches of light; and Rickaro thi* 

shadows as having the appearance of a loose fleece or scales. 

SAvotnoN, a person mentioned by Schmidt in 1851, and th(,^ [•'•as.mf''. 
in the neighbourhood of Vitoria, agree in describing the patcln's «>r h.intls 
as coloured; all the other observers speak of them as shadows M paraioil 
by brighter interspaces, thus:— 


1842. Savourin. 

1851. Sergiant. 

Thiel. 

Four persons near Rastenburg. 
Two persons near OrtelsbUrg. 

1860. Jacob. 

Peasants in the neighbourhood 
of Vitoria. 

Weyer. 

Thompson. 

Haase. 

Ibach. 

1861. Poulain. 

Dutaillis. 

1868. Beale. 


Fauro. 

1870. Legnazzi, 
Muller. 

Omodei. 

Costa. 

Seguenza. 

Saya-Moleti. 

Maucini. 

Frisian!. 

1871. Rickard. 
Bergsma. 
Lang. 
Scheffer. 


Ombreset taches luminctiscK. i.unu . 

bleues, et blanchcN. 

Ombres flottantes. 

Helle und dunkle Stroifen, farMits. 

Lange, gerade, lidle imd S:i. ii. m 

.... farbIo.s. 

Einervonihiiensiiluin (U-in n j n .iii.j! 
ische Farben. 

Thin parallel line.s of .slindowy w.ivcs. 

Gelbe Fleckcn. 

Undulating sluidcs or iin;i'>c ;. 

Bright waving lines of liglti. 

Tanzende Lichtcr. 

Schillemde LiclUstn-ifoii. 

^La nuance utait line uiutur ilaiii' i;!it 
ddgradtic sur les 1 »tu Is. 

Shadows in straiglit liiit-s, tin- ,i,„i 

lights running miiieirq.td.lv in!,. . h 

other. 

Wellenfomiige I.inien, 

Righe volanti, nere e fuliggiim;,,-. 

Ombre vacillantc .... ctuue .i.lnic ,;,i 
forte vento, parallelc fra luro. 

Ombre volanti. 

Zone bianco e chiare. 

Striscie dell’ ombra. 

Shadows. 

I Flying diadows. 
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The estimates which have been made of the breadth of the bands differ 
from 5 or 6 centimetres to half a metre, thus:— 

) Leur largeur et leur espacement ^taient k-peu-pr^s ^aux, et mesuiaient 
) environ lo centimetres. 

Di difFerente altezza, la medisi me parve di 25 in 30 centimetri. 

Della larghezza apparente di circa paezzo metro. 

I La larghezza era stimata da essi di 7 in 8 centipietrL 

Della larghezza di circa 30 centimetri. 

S to 6 centimetres, 

IJ decimetres. 

About 3 decimetres. 

The rate at which the shadows move over the ground has been 
variously estimated. It appears certain, however, that the rate of their 
motion is not to be compared with the velocity with which the moon’s 
shadow travels over the earth. Ibach and Beale speak of the motion 
as if it was too rapid to be easily followed, while Savourin, Bergsma, 
Lang, and Scheffer assign a much more moderate pace to the shadows. 


thus: 

— 


1842. 

Savourin. 

Les enfants les poursuivaient es^yaient de 
mettre la main dessus. 

1851. 

Sergiant. 

Qui traversaient la plaine en se suivant avec 
rapidit(f. 


Thiel. 

Eine rollende schnelle Bewegung. 


Four persons near Rastenburg. 

Sich schnell iiber die Ebene hinbewegten. 

i860. 

Jacob. 

Moving rapidly over the rocks. 


Ibach. 

Rasch hin und her . . . . als wenn die 
Sonne eine entfemte Fensterscheibe be- 
scheine, das Fenster dann rasch geofl&iet 
Oder geschlossen werde. 

1868. 

Beale. 

The motion was too rapid to allow of the 
breadth of the shadows being estimated. 

0 

00 

M 

Maucini. 

Correre rapidamente. 


Frisian!. 

Si succedono sinuose e rapide. 

1871. 

Rickard. 

Immediately after totality the shadows began 
to creep over the screen.... The sliadows 
travelled quicker after totality. 


1861. Poulain. 
Dutaillis. 

1870. Legnazzi. 
Muller, 
Costa. 
Seguenza. 
Maucini. 

1871. Bergsma. 
Scheffer. 
Lang. 
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Bergsma. ■) They moved parallel to themselves slowly; 

Lang. > their velocity over the wall was about that 

Scheffer. ) of a horse in a moderate trotting pace. 

The direction of the motion of the shadow bands does not appear to 
coincide with the direction of the motion of the moon’s shadow over the 
earth, nor does it appear to bear any constant relation to this direction, as 
will be evident from the following’ table:— 


185 r. Thiel. 

, Four persons near 
Rastenburg. 

r86o. Peasants in the 
neighbourhood of 
Vitoria. 


Thompson. 


z86r. Poulain. 
Dutaillis. 


1868. Beale. 

Fauro. 

1870. Maucini. 


iSyr. Bergsma. 
Lang. 
Scheffer. 


Direction of Motion of Shadow Bands. 

N. to S. on a N. and S. wall, 
N.W. to S.R over the fields. 


Approximate Direction of Motion of 
the Moon's Shadow 

N.W. to S.E. 

N.W. to S.E. 


W. to E. N.W. to S.E. 

Flickered one after anoth er over\ 
the ground parallel to my 
line of sight with the sun 1 N.W. to S.E. 
(/>. N.E. to S.W. or from 
S.W. to N.E.) 

/' On an E- and W. wall the direc¬ 
tion of the bands is described 
as 45® beneath the left shoul- J W. to E. nearly, 
der (observer’s back evidently 
turned to the sun). 

Wall facing sunrise, from left 
shoulder to right foot (ob¬ 
servers back evidently turned 
to the sun). 

From E. to W, on a horizontal ) 
surface. J 

From W. to E. over the ground. 

^ On a wall directed E. 13® 30' N. 
to W. 13“ 30'S. The shadows 
made an angle of 45® from 
the vertical towards the W., 
and moved from E. to W. On 
a horizontal table they made 
an angle of 43“ with the wall, 

V and moved from S.E. to N.W. 


{ 


W. by S. to E. by N. 

• N.W. by W. to S.E. by E. 
W.S.W. to E.N.K 


N.W. by W.toS.E.byE. 
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We are unfortunately unable to supply information as to the direction 
of the wind at the stations where the shadow bands have been observed.* 
Mr. Lang describes the shadows as alternately increasing and dimin¬ 
ishing in strength; and Jacob and Beale describe them as disappearing 
after being visible for 30 seconds, Jacob at 2^ minutes before totality, and 
Beale at half a minute before totality, 

Liais and D’ Abbadie state definitely that they looked for flying shadows 
but failed to see any traces of them. The observations made at Tjilentaf 
and Lawoengen (see Bergsma 1871) must also be ranked under the head 
of negative evidence. 


M. Fauvelle. Perpignan, 

8th July, 1842. 

“ Annuaire pour 1846 du Bureau des Longitudes,” p. 392. 

Au moment ou Teclipse allait devenir totale, je vis les derniers rayons 
du Soleil onduler fortement et avec vitesse sur la muraille blanche d’ un des 

seen upoi 

etablissements militaires du rempart Saint-Dominique. L’effet peut etre 
compare ce qu’on observe lorsque la lumiere solaire tombe sur un mur"^^’ 
ou sur un plafond, apres avoir ete reflechie la surface d’une nappe d’eau 
agitee. 

Le meme phenomene se reproduisit au moment de Temersion du Soleil. 

Les ondulations, fortes d’abord, s’affaiblirent graduellement et disparurent 
tout k fait au bout de 5 a 6 secondes, 

* The following Infonnation may, however, be of interest. The wind is recorded as blowing 
from the N.W. at P'rauenburg and Christianstadt during the eclipse of 1851, and as being 
nearly calm (or a slight breeze from the W.) at Rocvelsberg, During the eclipse of i860 at 
Bezana it was feeble and northerly; at Fuente del Mar, N.W.; at Orduna, N., with an upper 
current of S. wind; at La Guardia, N.W.; at Tarazona, at the beginning of the eclipse, S.W., 
then it shifted to W. and N.W., and during totality it was N,; at Valencia, S.E. before totality, 
during totality E.N.E., and after totality S.E. Towards the commencement of the eclipse of 
1868 Ross at Mantawalu Kiki (the same station as that of Padre Fauro) registered the wind 
as N.N.W., and he makes no note of its having changed during the eclipse. See also the 
observations of M. Altenoux given in the next chapter. He describes ‘un mouvement ondu- 
latoire ’ seen in the air, going in the same direction, and apparently at the same rate, as the 
wind, which was blowing. 



46 


Shadow Bands. 


L’observation a et 4 faite en trois points differents par plus de vingt 
personnes qui le certifieraient au besoin. 


M. Savourin. Seyne, 

8th July, 1842. 

“ Annuaire pour 1846 du Bureau des Longitudes,” p. 393. 

^ ombres et des taches lumineuses courir les unes aprSs 

dtaKS? 3 fred,-les autres, comme paraissent le faire les ombres produites par de petits 

yellow, blue, and . , . 

Hpht'ySm?. nuages qui passent successivement sur le Soleil. Ces taches n’etaient pas 
Sh«?““*"*“de la m^me couleur: il y en avait de rouges, de jaunes, de bleues, de 
blanches. Les enfants les poursuivaient et essayaient de mettre la main 
dessus. 

Ce phenomSne extraordinaire fut remarqud quelques instants seulement 
avant la disparition complete du Soleil, 


M. Sergiant. 

” Comptes Rendus,” Tome xxxiii., p. 176. 


Danzig, 

28th July, 1851. 


Quelques instants seulement avant Tdclipse totale, je remarquai des 


3ome instants 
>efore totality 

ombres flottantes qui traversaient successivement la plaine en se suivant 
avec rapidite comme des ondes, dans la direction du nord-ouest au sud- 
est, Elies cess^rent au moment m6me de TdcMpse totale. 


A Workman. Danzig, 

28th July, 1851. 

” Astr. Nachr.,” Vol. liv., p. 341. 

i^ing bands of Der eine der beiden Arbeiten des Herrn Ibach bestatigte dies \i.e,, the 

observation of Herr Ibach made in i860], mit dem Bemerken, dass er 
w&hrend der Sonnenfinsterniss im Jahre 1851, wo er sich in Danzig be- 
funden, etwas ganz ahnliches gesehen habe. 

* For accounts of observations by M. d’Hombres-Firmas at Alais, M. J. Guerin at Avignon, 
M. Lentberic, at Montpellier, MM. Pinaud £ind Boisgiraud, at Toulouse, see ** Annuaire pour 
1846 du Bureau des Longitudes,” pp. 395-9. 
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Dr. Julius Schmidt. 

Herr Thiel. 

Four persons near Rastenburg. 

Herr Billerbeck. 

“ Beobachtung der Totalen Sonnenfinsterniss,” Schmidt, Bonn, 1852. 

(p. 20.) Die sicherste Beobachtung dieses Ph§nomens verdanke ich Hm 

^ few s 

dem Herm Thiel, Besitzer des Gutes Neumuhl bei Rastenburg, den ich ^ 
ersucht hatte, die eine der Sonne zugewendeten Seite eines ziemlich^t 
grossen Hauses auf seinem Gute, mit weisser Farbe iiberziehen zu lassen. ^ 
Dies wurde ausgefuhrt und zwar an einer Wand, die vom Giebel bis zum ^ 

^ alia 

Boden kaum ein Fenster hatte. Herr Thiel stand wahrend der Finstemiss ^ 
mit seiner Umgebung iiber 30 Schritte westlich von der Wand entfemt. 
Wenige Secunden von dem Verschwinden des letzten Sonnenstrahls be-**® 
merkte er eine rollende schnelle Bewegungvon hellen und dunklen Streifen 
auf jener Wand, farblos, die hellen Zwischenraume breiterals diedunkleren 
Streifen, und zwar in der Art voriiberziehend, dass, wenn sie auch im 
Allgemeinen senkrecht standen sie doch offenbar wahrend ihres von Norden 
nach Suden gerichteten I^ufes ein etwa auf dem Boden befindliches Cen¬ 
trum der Bewegung hatten, so dass sich also jene Linien wie die Speichen 
eines Rades um eine Axe zu drehen schienen. Diese Beobachtung ist vollig 
sicher. Sie wurde ebenso gemacht, als das Sonnenlicht wieder erschien und 
findet ihre Bestatigung in der Aussage von vier andern Personen, welche mir 
am Abende nach derFinstemissuberdiesen Punkt ihre Bemerkungen mittheil- 
ten. Sie befanden sich kurz vor der Totalitat westlich von Rastenburg auf 
der Konigsberger Chaussee, und hatten nahezu in derVerlangerung dieser“. 
Strasse, etwas links die Sonne vor sich. Als der letzte Strahl verschwinden s. 
wollte, bemerkten sie sammtlich gleichzeitig eine grosse Anzahl von langen, | 
geraden, hellen und dunklen Streifen, welche sich schnell uber die Ebene, 
uber die Kornfelder und die Strasse hinbewegten, ungef^r in der Richtung 
von Nord-west nach Siid-ost, und zwar so, dass sie links auf dem Felde in 
der Richtung nach der Sonne hin ein Centrum zu haben schienen, um welches 
sie (ganz wie in Neumuhl) sich wie die Speichen eines Rades um eine und 
dieselbe Axe drehten. Am Ende der Totalitat wiederholte sich das 
Phanomen in derselben Weise. Alle hellen und dunkeln Streifen waren 
farblos. 


Rastenburg, 

28tli July, 1851. 
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An andern Orten in der Umgegend von Rastenburg, hat man die 
Erscheinung ebenfalls und vielfacb bemerkt, doch slnd die Aussagen dariiber 
zu wenig bestimmt, als dass ich sie hier anfiihren sollte. Mehrfach finde 
ich sie so beschrieben, als hcltte man schnellziehenden Rauch in zitternder 
Bewegung sich uber die Flache hin bewegen gesehen. Nur eine Beobach- 
tung, wenn sie anders sich wirklich auf die Undulationen bezieht, spricht von 
Coloured Faxben. Was Billerbeck mir dariiber schriftlich mittheilt, ist Folgendes: 
nearorteuburg. jjj Ortclsburg namlich sahen zwei Personen den Schatten emer Zoll dicken 
Stange w^hrend der TotalitsLt auf die Wand eines Hauses fallen. Der 
Eine von ihnen sah an dem Schatten prismatische Farben in folgender 
Ordnung: Gelb, Grun, Blau, Indigoblau, Violett, Roth, Orange, und ein 
wenig Gelb. 

Dr. Em. Liais. L’ile de Pinheiros, 

7th Sept., 1858, 

“ Astr. Nachr.,” Vol. xlix., p. 282. 

^ r^apparition du premier point solaire produisit I’effet d’un 

dclairage par la lumi&re 61 ectrique. ’ Les ombres pr6sentdrent une grande 
5 ow 8 ?aufoi^a ncttetd. . . . Il n’^tait nullement scintillant, et a la station centrale sur 

to observe them. 6tendu daus ce but on n’a remarqu6 aucune trace des ombres 

mouvantes et color€es, dont parle Arago k 1 ’occasion de 1 ’eclipse de 1842, 
tant au commencement qu’^ la fin de I’obscuritI totale. Au palais de St. 
Christophe la m6me observation a 6 t€ faite avec le m^me resultat negatif. 

M. Antoine d’Abbadie. Briviesca, 

18th July, i860, 

“ Comptes Rendus,” Tom. li., p. 708. 

No coloured Le vent de 1 ’Eclipse fut nul, et pendant le froid piquant qui en accom- 

patches seen. x j. x 

pagna le millieu, nous cherchclmes en vain sur la terre ces plaques colorees 
qui en de pareils phdnom^nes ont tant impressionne les spectateurs d’une 
Eclipse totale. 

Capt. W. S. Jacob. Pena Cerrada, Sierra de ToloSo, 

18th Julyi i86a 

MS. Reports of the Himalaya Expedition. 

At 2 h. 47 m. 30 s.. [about three minutes before die sun disappeared] 
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thin parallel lines of shadowy waves were seen moving' rapidly eastward 
over the rocks, accompanied by a flickering light in the air, which lasted 
nearly 30 s., and a similar appearance was repeated after the totality at 

2 h, 56 m. 

Herr Herrmann Goldschmidt. Vitoria, 

Peasants in the neighbourhood of Vitoria. i8th July, i860. 

“Astr. Nachr.,” Vol. Ivi., p. 308. 

Ich hatte Vorkehrungen getrofien, die beweglichen Schatten auf der 
Erdoberflache zm beobachten, die mich in meinen Jugendj'ahren wahrend ^nb^th* 
einer ringformigen Sonnenfinsterniss so sehr iiberraschten, aber es blieb 

, ’as yellow sp 

mir keine Zeit, obgleich ich alle Vorkehrungen hierzu getrofien hatte. 

Landleute in der Nahe von Vitoria erzahlten mir unaufgefordert, dieses 
Phanomen beobachtet zu haben; sie hatten gelbe Flecken sich von Westen 
nach Osten bewegen gesehen, und die besonders auf ihren Hemden sichtbar 
waren. Bei der angefuhrten ringformigen Finsterniss von 1820 gingen die 
Schatten auch von Westen nach Osten im langsamen Zuge und ungefahr 

3 bis 4 Minuten vor Bildung des RingeSi 

Prof. G. D. E. Weyer. Vitoria, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

Undulatory .shades or images ju.st before and after the totality were not 
remarked, although a white cloth was spread by Mr. Goldschmidt, who 
kept the phenomenon in remembrance from his childhood. 

The Rev. R. A. Thompson. Tudela, 

18th July, i860. 

“ The English Churchman,” 26th July, 1860. 

At five minutes past 3 bright waving lines of light flickered one after 
another over the ground parallel to my line of sight with the sun. On 
looking upward from these I found that the sun had already disappeared. 

Royal Astron. Soc., Vol. XLT. 7 
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To Herr Haase 
the coroaa ap> 
peered to unau> 
late violently,and 
the prominences 
to move round at 
the same dme. 
Herr Ibach ob¬ 
served moving 
bands of Heht on 
the roof and 
tower. 


Herr C. Haase. Valencia, 

Herr Ibach. i8th July, i860, 

“Astr. Nachr.,” Vol. liv,, p. 340. 

[The following observation was made towards the end of totality.] 
Als ich nochmals mit freiem Auge die Corona, betrachtete, schien sie mir 
heftig zu wallen, und es hatte den Anschein, als ob auf der schwarzen 
Mondscheibe dunkelrothe Punkte in rapider wirbelnder Bewegung waren. 
In diesem Augenblick wurde ich durch einen Ausruf des Herrn Ibach 
abgezogen, der mich auf plotzlich sichtbar gewordene tanzende Lichter auf 
der Thurmbriistung aufmerksam machte. . . . Ein rascher Blick ins 

Femrohr iiberzeugte mich jedoch, dass die Corona ganz ruhig war und auf 
der Mondscheibe keine rothe Punkte sich zeigten. 

(p. 341.) Herr Ibach theilte mir auf mein Befragen wegen der von 
mir selbst nicht wahrgenommenen “ tanzenden Lichter ” Folgendes mit, 
Er habe ganz kurz vor Beginn der Totalitat seinen Blick nach der dem 
Phanomene entgegengesetzten Seite des Himmels und der Erde gewandt und 
habe dann sowohl auf der innern Seite def steinemen Thurmbriistung, sowie 
auf dem sanft ansteigenden Thurmdache mehremal einige schillernde 
Lichtstreifen sich sehr rasch hin und her bewegen sehen. Es sei ahnlich 
gewesen, eils wenn die Sonne eine entfernte Fensterscheibe bescheine, 
das Fenster deinn rasch geoffnet oder geschlossen werde und dadurch das 
Reflexbild einem andern oft sehr weit entlegenen Punkte zugeworfen 
werde. 


M. Poulain. 
M. Dutaillis. 


Goree, Senegal, 

31st Dec., i86i. 


Black fringes 
sesn a minute 
before totality on 
an E. and W. 
wall, making an 
angle of 44° be¬ 
neath the left 
shoulder. 


“ Monthly Notices,” xxii., pp. 167-9. 

(p. 167.) Vers I h, 25 m, on voit des franges noires se dessiner sur 
le mur de la terrasse d’observation : 5 , 1 h. 26 m. I’dclipse parait centrale; 


(p. 169,) Le phenomdne des franges noires a et 6 observe un instant 
avant I’occultation; elles avaient, sur une surface verticale dirigee sensible- 
ment de I’ouest 4 Test, une direction de 45“ par-dessus Tdpaule gauche; 
leur largeur et leur espacement 6taient ^-peu-prSs 6gaux et mesuraient 
environ 10 centimetres. La nuance 6tait une ombre claire qui a paru 
degradee sur les bords. 
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. Lieut. B. Beale. Aden, 

18th Aug., 1868. 

Vol. Iviii. ‘‘Sitzb, d. k, Wissensch./’ ii. Abth., Dec., 1868. 

(p. 21.) About a minute before the total eclipse I observed shadows 
passing* over the sheets * from the upper left to the lower right hand 
corner: they continued for about thirty seconds. 

The shadows exactly resemble those that would be caused by smoke 
passing between the sun and the sheets, except that they were in straight 
lines and not in patches or curves. They were of uniform darkness, size, 
and distance; the spaces between each were comparatively light, the 
shades and lights running imperceptibly into each other. 


Padre Fauro. Mantawaloc-Kakee (a coral island 

IN THE entrance OF THE GULF OF TOMINI, OR GARONTALO), 

iStli Aug., 1868. 

“ Brief cles P. F. Fauro an P. A. Secchi liber Beobachtungen der 
totalen Sonnenfinsterniss am i8ten Aug., 1868,” p. 12. Halle, 1869. 

Ich selbst ubernahm den Versuch des Schattcn, und hatte die Ge- Wavy lines 

* _ ing from E. 

nugthuung, ihn verwirklicht zu sehen. Auf h^'r^wau 

einem weissen auf moglichst horizontalen ofp.pe. 

Boden gelegten Blatte, sah man eine unge- 

heure Zahl von Linien verdunkelt und durch- 

brochen von ebensovielcn Linien von einem 

etwas dunkeln Lichte von Osten nacb Westen 

voriiberziehen. Die Porm der Linien war 

schlangen- oder beH.ser wellenformig: der Um- 

riss von der P'igur kann Ihnen eine, aber nur 

sehr unvollkommene Idee von der Erscheinung 

geben; dcnn es ist schwer, sie zu zeichnen, und 

die zu grosse Regelmassigkeit die ich in die 

sich schlangelnden Linien legte, ver<Lndert ihren Anblick mehr, als ich 
wollte. 

* [Col. Addison says, p. 21,] “Captain Blurton and Lieut. Beale, of the second Queens 
regiment, observed the effects on sheets which I had caused to be fastened to tlie walls of my 
house facing sun-rise. There was an appearance just before totality as of shadows thrown by 




52 


Shadm Bands. 


Prof. Legnazzi. 


Tkkkan<iva. 


T .jrt xfwr the 

wsn- 

Uiwern 


“Raf^orti della Commissione Italiana,” p. n6. 

Fi!n.Mi< Un fatto per me del tutto nuovo ^ il seguente: nell’ i.slaiifo fhe dandi) 

aii'ty 

a Grimaldi a segnale del* 30 contatto, distaccai V occhio dal (‘annn(*('lualr, 
15 or e per farm! meglio intendere mi volsi verso di lui, che stava scdulo ndl’ 
angolo postenore della baracca, vidi delle righe volanti, nen* t* isc, 

o fascie, o bande, striscie, od ombre vacillanti, od ondalc oscun*. chi* 

dire si vogliano, arrampicarsi suIIa parctc di 
legno della piramide: partivano d<‘l suolo c si 
elevavano fino alia meta. della jian-tr in /(me 
sinuose ondeggianti piii o meno oscun: di 
differente altezza; la media me jiarvi: di _’5 in 
30 centimetri. 

Per formarsi un’ idea di (jiicstc ondc ser¬ 
pentine, basta collocare presso un imiro verti- 
cale illuminate dal sole una vaschetia d’ aciiua : 
se vi si getta per entro'un sassolino losto si 
vedono arrampicarsi su pel muro dcllc ond.: pin 

o meno luminose, che vanno inscnsihilnicuK* 
sfumando. 

lotaiita, ma la mia attenzione era cos! fissa a cotrliprf. ;i .. 

cke„o„me„eaccorsimeaomama.te. ... 



Sig. Diamilla Muller. 


Tkrranova, 

32 ml Ui;,:., isyn 


after the 

tfg-ir.riiag cf 
ur.'-l:;- 
iha-iw 
ka:..,. Haifa 
■t«tr hc. i'l, 
sen 

J*Pover the 

fJT'.'iJj ;,f a houie. 


“ Rapport! della Commissioae Italiana,” p. ,76 

sraoke-passing from left shoulder to right foot of rvS 

f“- ' P~«<led my friends with a the 

tt^een bands of light and shade should they be^visibl^ «’<■' distances 

• iCb the motion of heatS ttrith wave-like 

Ihe beginning of totalitj^ is evidently intended ^ ^^ 
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Queste ombre avevano la forma di lunghe fascie ondeggianti, mobi- 
lissime, come spinte da forte vento, parallele fra loro, della larghezza 
apparente di circa mezzo metro, 
separate e distinte le une dalle 
altre, ma succedentisi con furia, 
e lunghe quanto era lungo il 
piano sul quale si proiettavano.* 

Per noi queste fascie ser- 
peggianti erano lunghe quanto 
era alta la casa sulla quale le 
scorgevamo cadere. Evidente- 
mente la lunghezza appafente 
di queste ombre d subordinata 
al piano sul quale si vedono. 

Per paragonarle a qualche cosa di noto, erano come 1 ’ ombra del fumo 
a bordo dei piroscafi quando il vSole la proietta sul ponte o sulle acque 
tranquille del mare. 

La loro obliquitd era presso a poco T angolo che formerebbe la verticale 
del luogo dell’ osservazione, col piano tangente il centro del disco del Sole 
nella sua posizione nel momento del fenomeno. 

Sig. Omodei. Sicily, 

Prof. Costa. 22nd Dec., 1870. 

Prof. Seguenza. 

Sig. Saya-Moleti. 

“ Rapporti della Commlssione Italiana,” p. 25. 

Il signor Omodei recatosi ad alcune miglia di distanza entro terra presso 
al luogo detto Segnale degl' Inglesi vide una bella corona, e al sopravvenire 

della totality osservb le ombre volantL .Queste linee furono 

vedute presso Catania dai signori Professori Costa e Seguenza, i quali le 

... , disappea: 

videro scorrere su di un muro bianco vicino, e come arrampicarsi. La“|^|« 
larghezza era stimata da essi di 7 in 8 centimetri. La loro direzione 

thou^ n 

* The woodcut is made from a litliograpbic drawing by Sig. Muller. In a letter accom-" ^ 
panying the drawing Sig. Muller says, “Le dessin ci-joint qui repr&ente le b^timent sur 
lequel nous voyons ces ombres donne une jidfe bien pdle du phdnomfene qu’il est impossible k 
rdproduire dans sa vdritd, avec ces oscillations, son tremblement, et son mouvement rapide.” 
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longitudinale era parallela alia falce solare sottilissinia. II si.unor S.wa- 
Molexi osservd queste frangie e di piil un apparente sparirc iH Sole {(cr iiiia 
frazione di secondo. Siccome esso era poco fuori di Messina ove I' I'icclis'i** 
non potea esser totale, cosi h a dire che la disparizionc istantaniM th-I S*i!i> 
ivi sia stata cagionata da queste frangie. 

Prof. Francesco MaucinL (iiK< ikn 11, 

2iiul Uff., iHyn. 

“Rapporti defla Cominissione Italiana,” p. 210. 

PocH minutiprima della totality snl terreno bianco furono osservat.- 
® larghezza di circa 30 centimetri earn re 

rapidamente le xine dietro le altre nella direzione da Ovust verst. Ivst. Ksst* 
somigliavano alle onde di un lago mosse dalla brezza, ma con una veltt. iu'i 
molto maggiore. 


M'u.'rg :*an;l 3 iof 


Prof. Frisiani. 

_ ^ .iJml IVf.. 

“ Rapporti della Commissione Italiana,” p. 213, 

^ Furono osservate le stiiscie dell’ ombra nella staziono tl’ Avela e.>nu* 

piccole onde del mare che si succedono sinuose e rapiclc in un ..i.,rn.> .li 

burrasca su di una spiaggia estesa arenosa, ed erano alternate tra !.iai 
nero* 


iiu'o 


Mr. P. M, Rickard. 


No PLACK (IIVKN, lNI>IA, 

iilU i.Syr, 


before 


MS. Obsemtions of the 1871 Expedition. 

The shadows falling on the two screens were seen only for s see. 
re otahty, and for 4 seconds after totality. No actual bands 'seen. 

7?.-A.... J 7-t 


m.ls 


The>. had ae appLaca ^ 

^ tie shadow became ^a 
^ appearance of aoalaa (see A, ^ T “T"’"'" 

the shadows were linhter . ^ •'«'tean 

few shadows came on fteN screen* iT”"* tke top. A 

an. screen.* Dunngtotality no shadows. 

* od«m,no. f »r«m i, at™ to MS. 
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Immediately on the sun’s reappearance shadows began to creep over the 
screen from below upwards. The shadows at the base were denser than 
at the summit. The appearance was wavy instead of fleecy. The shadows 
travelled much quicker after than before totality. Shadows crossed the 
screen up to 4 seconds after totality. 

The Comparison of Before and After Totality. 

1. The shadows were fleecy before and wavy afterwards. 

2. The shadows appeared for five seconds before and four seconds after 

totality. 

3. The shadows travelled quicker after totality. 

4. Before totality, the dense part of the shadows was at the summit, after 

totality they were denser at the base. 

Mr. Bergsma. 

Mr. Lang. 

Dr. Scheffer. 

Letter from Prof. Oudemans on the observations of the eclipse in 
Java. “ Nature,” Vol. vi., p. i6o. 

The flying shadows were very remarkable at Buitensorg. They were 
observed by persons wholly unacquainted with the phenomenon. 

They were seen by Mr. Bergsma on a white wall directed E. 12° 30' N. 
to W. 12“ 30' S., and on a sheet of white paper lying on a table. On the 
wall the shadows were inclined to the west, making with the horizontal line 
an angle according to one observer’s measurement of 40“, and according 
to another’s of 45“. They moved from E. to W. On the white paper they 
made an angle of 45° with the edges, which were perpendicular to the wall; 
they moved on the paper from S.E. to N.W. The phenomenon did not 
show itself as it is represented in Secchi’s “ Le Soleil,” p. 158. 

The shadows had a breadth of 5 to 6 centimters; they were limited 
by lines with small irregular undulations; they were separated by regularly 
illuminated bands; the distance of the shadows was, according to Dr. 
Scheffer (the botanist), decimeters, and. according to Mr. Lang, 
about 3 decimeters or a foot. They moved parallel to themselves slowly; 
their velocity over the wall was about that of a horse in a moderate trotting 
pace. Mr. Bergsma saw the shadows from about three minutes before 


Buitensorg, Java, 

12th Dec., 1871. 
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totality. During totality they were not visible according to Mr. Lang, 
whom Mr. Bergsma had requested to pay particular attention to this point, 
only Mr. Lang saw now and then a slight change in the intensity of the 
light on the paper. 

Immediately after totality the shadows appeared again, increasing and 
diminishing alternately in strength, but growing gradually less and less 
distinct, although Mr. Bergsma continued to see them till about 5 minutes 
after totality. 

Mr. Bergsma now describes the means proper to obtain more reliable 
observations on future occasions. 

By construction and calculation I have deduced from Mr, Bergsma’ s 
data ^ to the direction of the shadows on the wall and the paper, the 
following: 

I assumed the inclination of the lines on the wall to be 42^° with 
respect to a horizontal line, taking the means between the compu¬ 
tations of Messrs. Lang and Scheffer. That the shadow lines made an 
angle of 45° with the edges of the paper, could be understood on two 
different theories,—^viz., that their azimuth was 121^° and 211^® (N.E.). 
Mr. Bergsma declared that 2iiJ° was meant. 

Now, if we pass a plane through a shadow-line on the wall and its 
prolongation on the paper, this plane intersects the horizon along a line 
directed in an azimuth of 31^° (N.E.), whereas the same plane has an 
inclination of 52^® to the west. 

The normal on this plane meets the sky in a point having an azimuth 
of and an altitude of 37At the middle of totality the sun had 

an azimuth of i3i°-4 altitude of 54°. Accordingly there is a dif¬ 

ference of 10° in azimuth, and 16“ in altitude. As regards the rough 
computation of the direction of the shadow-lines, this error may easily have 
been made, the more so as the observers were not prepared for an accurate 
observation of the phenomenon. 

Thus it appears, without anticipating more accurate observations on 
the occasion of late eclipses, that the shadow-lines were situated in planes 
perpendicular to the sun’s rays. They moved from the sun. 

Singularly enough, neither at Tjilentaf, nor at the Island Lawoengan, 
was anything of the phenomenon seen. At the island circumstances were 
very unfavourable, but at Tjilentaf the sky was clear. 



CHAPTER X. 


PULSATIONS OF LIGHT ON APPROACH OF TOTALITY AND 
TREMULOUS MOTION OF THIN CRESCENT. 

Airy, Adams, Lespiault, Burat, Rumker, Aguilar, and Blake describe 
the limbs of the solar crescent as appearing to undulate violently on the 
approach of totality. Airy and Blake perceived the phenomenon, the one 
six, and the other eight minutes before the commencement of totality. 
The other observers either do not mention the time, or speak of the 
undulations as being visible for only a few seconds before or after totality. 
Rumker noted that though the phenomenon was very apparent to the 
naked eye it was not visible in the telescope. 

PiAzzi Smyth and J. D. Smith describe a fluctuation or pulsation in 
the intensity of the light of the sun near to the time of greatest obscuration 
during the annular eclipse of 1858. Rydhenius speaks of undulating red 
rays thrown out by the sun just before and after totality. And Attenoux 
in 1842 describes undulations seen in the air which appeared to go in the 
same direction as the wind. Compare also with this the observation of 
Lady Airy, given in the chapter on “The Approach of the Moon’s Shadow 
seen at Totality,” in which she describes an appearance as of “a streaky 
shower of smoke or fine dust,” which was “perfectly clear” and appeared 
to sweep “ along the valley and northern hills.” See also Winnecke’s 
observation, given in the same chapter, in which he describes “ the moon’s 
shadow as approaching like smoke.” 


Herr Rydhenius. 


FORSHEM, 

24tli Sept, 1733. 


“Acta Lit. et Scienc. Suec.,” iv., p. 61. 

Sol lucem penitus amissurus eademque recuperaturus, 
labat fluctuabundos, instar aurorae borealis, et rutilos. 

Royal Astron. Soc., Vol. XLI. 


radios ejacu- 


Just before and 
after totality, 
sun threw out 
red rays which 
undulated Uke 
the aurora. 


8 
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Puhatijons of Light on Approach of Toialilw 


M. Auguste Attenoux. 


Kill July. |K.(.-. 


“ Annuaire pour 1846 du Bureau des Longitudes,” p. .Pi-f- 

Afevseconds Je lu’ltais transporte, pour mieux observer l’eclip.s(', .siir un<; (wiitr 
Elevation qui domine laville; le del dtait serein, et im ju-til voiit nonl- 
ouest (le mistral),assez fraispourlasaison,sefaisait sentir, lorsqui* (nicl<iur.s 

lame direction as ^ 1 j* • 

secondes avant la dispanfion du dernier rayon solaire, je vi.s tivs-distinctf- 
ment, ainsi que la seule personne qui dtait auprSs de moi, line li'gert: ondu 
lation dans I’air qui suivait, autour de nous, la direction du \rnt. (!(; 
mouvement n’dtait nullement semblable S. celui'que produit I’l'ini.s.sion tie la 
chaleur sur un corps mdtallique fortement chaufife, ou pendant iin<‘ grandr 
journee d ete 5 . midi celui que nous voyons k quel(iuc.s centiiui'tro.s an- 
dessus du sol de la Crau. C’etait un mouvement ondulatoin.* hion distinct, 
bien apparent, et que je puis comparer k celui qu’aurait eu I’cau cxpnsci* 
au meme vent dans un grand bassin, en formant quehjuo.s vagiics assr/ 
allongees, se succ^dant rapidement les unes aux autres. Cv phi'noim'-nc 

s’est reproduit apr^s I’apparition subite du Soldi, et n’a duiv <inn .ludqurs 
secondes. 

Plusieurs personnes 4 qui je viens de faire part de cc fail .s’«‘n sont 

aper9ues comme moi, etnous pouvons dire avec hardiessc miiinU-nanl <iuo 
nous aims vu passer le vent. 


Sir G,*B. Airy, 


Church of the Supfroa, nkak 


8th July, 184,1. 

” Monthly Notices,” Vol. v., p. 216. 


About six minutes before the 
that there was a slight undulation 
perfectly sharp. 


totality I specially recorded the remark 
on the limbs, but that lh(i cusps were 


Prof. J. C. Adams. 


Frederiksvikun, 


” Memoirs of the R.A. S 

As the crescent became 
violent agitation. 


28th July, iK5l. 

Vol. xxi., Ft.p. ,03. 

vety narrow, it seemed to be in a .state of 



and Tremulous Motion of Thin Crescent. 


59 


Prof. C. Piazzi Smyth. ‘ Brentwood, Essex, 

I'5th March 1858. 

“ Monthly Notices,” Vol. xviii., pp. 185-6. 

Almost immediately after [the annular eclipse was at its maximum] I 
perceived a strange fluctuation of the light in the region of illumined cloud, 
which kept constantly about the sun in a patch about a degree to a degree 
and a half broad, notwithstanding the rapid passage of the semi-transparent 
clouds across .... I called attention twice, at an interval of some five or 
seven seconds, to what seemed to me the startling coming forward and 
going back of the light of the solar crescent and the illuminated mist round 
about it. 


Mr. J. D. Smith. Laycock Abbey, Wilts, 

15th March, 1858. 

“ Monthly Notices,” Vol. xviii., p. 251. 

Both my brother and myself were distinctly impressed with the con¬ 
viction that the withdrawal of light was not continuous but by pulsations, 
or, as it were, waves of obscuration, the darkness increasing by strokes 
which sensibly smote the eye, and were repeated distinctly some five or 
seven times after we had remarked the phenomenon and before the time of 
greatest obscuration. This did not occur on the return of the light, which 
came back continuously and without shock or break. 


M. Lespiault. Briviesca, 

M. Burat. 18th July, i860. 

“Observations sur I’Eclipse Totale du i8 Juillet, i860,” par MM. 
Lespiault et Burat, p. 3. 

Dans les premieres secondes qui ont precede I’obscurite, au moment A fe w s^nd 
oft les bords des deux astres s’approchaient du premier contact intdrieur, of the crLiGCi 

• • Rppeared 

une sorte d’indecision s'est manifestee dans 1 aspect du petit croissant 
solaire qui restait visible; la limite interieure, formee par Tare de la lune, l.o'tS'shai'' 
paraissait irr6guli6re et tremblante; et le contour extdrieur n’dtait pas aussi 
net que d’habitude. 



6o Pulsatimts of LigM on Approach of Totalily, ck. 

Herr Geo. Hunter. ’■ OemLON I.„av a. 

i8th July, t ^ 

“Die Totale Sonnenlinstemiss am i8 Juli, i860.” 410, ILinilun 

1861, p. 6. -to. 

l-ass£-i„“™'’;“ diegeringuteunaulirond.,. J'., rv, 

die erlaechende Siche. rUus ,.,. 1 , 1 :,;,. 


Although the 
(iitappearicg 


Don Antonio Aguilar. 

Desiertode las Pai.ma:;, 

Attheu'sappear- Astr. Nachr.,’’ Vol. llV., p. l8 iSlh Julv, I *.>. 

anic r.fthftfun i U. 

it^ !:n;b unclu- A 1 J 

if iijid bir . ^ desaparecer el Sol se not6 en su limbo una i i • 

compusieru el diueo de una materia liquL d .. 

Mr. F. Blake, Jun. 

SHELBYviLLE, Kentucky, 

^ United Sm.es Coast Survey Report for . 86 ,,•. Appld;:;' N,': 

shaK^iflS!''® ae limbs 


g violently. 


of the sun and 


niodii w, j 


■M' 



CHAPTER XL 


FAINT BRUSHES OF LIGHT FROM THE SOLAR CRESCENT. 


The rays or brushes seen during the earlier partial phases appear in no 
case to have been persistent, thus::— 


1851. Hind. 

Fearnley. 

1858. Branfill. 
Hearn. ) 


Seen when the sun was two- Not visible more than one minute, 
thirds covered. 

Wlien sun was more than one- Lost whenever the telescope 
half covered’. was moved. 

When sun was about three- Disappeared after 10 minutes, 
quarters covered. 


These rays are in each instance described as springing from the cusps 
of the crescent, and appear not to have been very conspicuous objects— 
possibly the “ feinon Lichtbogen” seen by Fearnley may have been arcs 
of faint light contiguous to the portion of the moon’s limb just outside the 
.sun’s disc. 

The more conspicuous rays seen in the few minutes preceding or after 
totality are not always described as springing from the cu.sps; they are 
drawn by some of the observers as springing from several points of the 
limb of the solar crescent. Jacob and Campbell describe the rays as 
tangential, and stretching in both directions— ^Jacob as tangential at the 
northern cusp, and Campbell as tangential to the moon’s limb at the 
centre of the crescent. 

Gallon gives in his diagrams at least four rays, one as broad as the 
whole solar diameter; and Lethbridge and Petley describe three rays 
from the southern half of the crescent. 

The rays arc in all cases spoken of as straight, except by Goodwin, who 
says that they were at first curved in a direction contraiy to the curvature 
of the disappearing crescent, but that they rapidly grew out, becoming 
straighter as they lengthened. Weyer is the only observer whose 
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testimony can be ranged under the head of negative evidence, and he does 
not say that his attention was directed to the phenomenon during the 
eclipse, or that he looked for the rays during the few minutes before 
or after totality. 

As to the length of the rays; they are described— 


i860. Atwood. 
Galton. 

1868. Campbell, 
1870. Brett. 


As equal in length to the diameter of the moon. 

Becoming fainter until they were lost at about 1^“ distance. 
Extended beyond each cusp to a distance of 15' (therefore the 
whole length was about i“). 

More than 3'. 


As to their appearance and brightness, they are described— 


1847. 

Jacob, 

1S60. 

Buckingham. 

Weiler. 

Jacob. 

Goodwin. 


Atwood. 

Galton. 

1868. 

Campbell. 


Hennessy. 

Ellis. 

Anson. 

1869. 

Hough. 

Paine. 

1870. 

Lethbridge. 

Petley. 

Brett. 

1871. 

Holiday. 


As a faint ray or brush of light. 

A brush of faint light like the tail of a comet. 

A tuft of rays. 

LfOng coloured rays like those of inflected light. 

Small tufts which I could only compare to brushes of electric 
light. 

A stream of light. 

Radiations like sunbeams slanting through a cloud .... they 
were more ghost-like than the rays through a cloud. 

A bright line of light .... The corona did not appear so 
bright as the line, the hrilliance and whiteness of which was 
most striking. It was seen through a highly smoked glass. 

From W. cusp a beam of light pale and straight. 

From E. cusp a conesponding dark band or shadow. 

Shadow of darkness. 

Tails of light. 

Brush of light. 

Rays of light. 

A delicate and exquisitely defined little ray or cone of light 
.... its light less intense than that of the cusp, hut beau¬ 
tifully defined. 

Lines which marked the limits of the advancing tunnel of 
shadow. 


The rays are described as changing in form, or growing in length or 
distinctness during the time that they were observed by the following 
observers:— 
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1847. Jacob. 
i860. Buckingham. 

Goodwin. 

Gallon. 

1870. Lethbridge. 
Petley. 


At first as a brush from the N. cusp, which soon after extended 
in both directions. 

Brush from.S. cusp, then from N. cusp, afterwards described as 
stronger and extending” with ** slight traces at every break 
or dark space.” 

Tufts from, cusps at first curved, but they ‘‘rapidly grew out, 
becoming straighter as they lengthened.” 

“ The appearances varied so rapidly that none of my skefeclies 
profess to be accurate.” 

“ They darted out suddenly one after the other for a certain 
distance, and after two seconds' interval suddenly prolonged 
themselves.” 


The time at which the rays or brushes were first perceived before totality 
or during- which they have been traced after totality, appears to vary from 
a few seconds to nine minutes. Thus we have— 


1847. 

Jacob. 

Shortly before the annular phase. 

i860. 

Buckingham. 

44 seconds before totality. 


Weiler. 

A few seconds before the totality. 


Jacob. 

Rather more than four minutes before. 


Atwood. 

Shortly after totality, and continuing for some minutes. 


Galton. 

Three or four minutes after totality had passed. Mr. Atwood 



called attention .... I examined them for three or four 
minutes. 

1868. 

Campbell. 

Closely before totality. 


Hennessy. ] 
Ellis. j 

1 About nine minutes before totality. 


Anson. 

Five minutes before totality. 

1869. 

Hough. 

Time not mentioned. 


Paine. 

About five minutes before the second contact. 

1870. 

Lethbridge. ] 
Petley. J 

Perhaps three minutes before totality. 


Brett. 

About five minutes before totality. 

1871. 

Tennant. 

Holiday. 

Very shortly before totality. 

Before totality, when Baily’s beads appeared. The time they 


remained visible after totality is not given. 


Holiday and Anson appear to concur with Stokes * in thinking that 
the rays mark the limits of the advancing shadow in the air, yet Anson 
draws a diagram representing a brush with two defined edges, and other 

* See note by Prof. Stokes given on pp. 69—70. 
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observers speak of the rays as having defined boundaries, and even 
estimate the angle between them, thus;— 

i860. Galton. The radiations were perfectly defined .... they were of even 

brightness through their length, and faded rapidly at their 
extremities. 

i860. . Hennessy. A beam of light, the rays diverging at a small angle. 

1870. Brett. A delicate and exquisitely defined little ray or cone .... 

as beautifully defined as anything I ever saw in my life .... 
angle at the apex was small, not more than 5°. 

Gajlton appears to be the only observer who experimented as to whether 
the rays were visible when the solar crescent was hidden from view. 


Captain Jacob. Bombay, 

9th Oct., 1847. 

“ Monthly Notices,” Vol. viii., p. 27. 

Shortly before the annular phase, a faint ray or brush of light was 
seen issuing from the sun’s northern cusp, which soon after extended in 
both directions as a tangent to the sun’s limb: nothing of the kind was 
visible at the other cusp. 


Mr. Hind. Rcevelsberg, near Engelholm, 

28th July, 1851. 

” Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 82. 

When about two-thirds of the sun’s disc were covered, I thought I 
could distinguish two faint rays of light, shooting off as tangents to the 
moon’s limb at the cusps’, and on removing my eye from the telescope for 
a few seconds, and again applying it, the same appearance presented 
itself, but was not visible more than one minute. 


Prof. Fearnley. 


RixhSft, 

xSth July, 1851. 


“Astr. Nachr.,” Vol. xxxiii., p. 237. 

Faurtiigiitocea. Mohrmals sah ich, nachdem die Sonne schon mehr als halb verfinstert 
war, von der obeiren Homerspitze einen ganz kurzen, feinen Lichtbogen, 
scheinbar in der Verlangerung der Mondperipherie, ausgehen. Es muss 
aber nur am Femrohre gelegen haben, da ich jedesmal die Erscheinung 
durch veranderte Lage des Bildes zum Verschwinden bringen konnte. 
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Mr. J. Buckingham. 

MS. Reports of the Himalaya Expedition. 


Cammesa, 

18th July, i860. 


At 2 h. 57 m. 58 s., [forty-four seconds before totality,] a brush of faint 
light like the tail of a comet shot out beyond the southernmost point of the 
crescent. 

2h. 58m. 19s., the, northern similarly, yet stronger; evidently the 
corona. 2h. 58m. 38s., yet stronger, and extending; slight traces at 
every break or dark space. 

3 h. 2 m. 59 s., the thin crescent had a detached piece at its northern 
horn with a faint brush of the corona next to it. 


Mr. Wm. Wray. 


Cammesa, near Aguilar, 

18th July, i860. 


MS. Reports of the Himailaya Expedition. 


I first noticed the corona at the southern cusp, very soon after the 
formation of the first detached point of light. It was then very faint and 
narrow. 


Mr. C. Weiler. Hi 1,1, oe Santa Marina, 3 miles S.W. oe Pores, 

18th July, i860. 

MS. Reports of the Himahiya iixpedition. 

A few seconds before the totaility the remaining part of the sun 
blended itself in a tuft of rays appearing like the rays of a rising star in a 
damp atmosphere. 


Capt. W. S. Jacob. Pena Cerrada, Sierra de ToloSo, 

i8th July, i860. 


MS. Reports of the Himalaya Expedition. 


At 2 h. 46 m., [rather more than four minutes before the sun dis¬ 
appeared,] long coloured rays, like those of inflected light, were seen 
issuing from the thin crescent of the sun. 

Royal Astron. Soc., Vol. XLI. 


Q 
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Prof. G. D. E. Weyer. Hill of Santa Lucia, Vitokia, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

Bunches of light at the cusps were not perceived either by myself or 
by others, as far as I know, at our station. 

The Rev. H. A. Goodwin. An, nkar Vitoria, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

The corona commenced in the most striking manner at the cusps of 
the disappearing sun in the form of small tufts which I could only compare 
to brushes of electric light, at first curved, in a direction contrary to the 
curvature of the sun’s disappearing crescent. These brushes rapidly grew 



out, becoming straighter as they lengthened, the upper one approaching 
very near to a long straight beam, which struck out from a point somewhat 
easterly on the sun’s limb. The' corona itself* was far from being regular 
even at the midst of totality. 

* It does not appear from Mr. Goodwin’s description whether he means that the tangential 
rays were only visible before totality, or whether they formed part of and merged into the coro¬ 
nal structure. But his remark that “even in the midst of totality the corona /V«^was far from 
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The Rev. H. S. Atwood. La Guardia, near LogroNo, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

Shortly after totality and continuing for some minutes, there was a 
singular stream of light proceeding from the,cusps of the sun’s crescent, 
the lower one especially, equal in length to the diameter of the moon, and 
of a character resembling the electric light. 


Mr. Galton. La Guardia, near LogroSo, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

Three or four minutes after totality had passed, and the corona dis- 



3h. iim. 3 ^ 1 * 12^111. *31^* 

appeared, one of our party (Mr. Aiwood) called attention to radiations like 
sunbeams slanting through a cloud striking off from the sun. I observed 
these in four different ways, viz.: 

regular,” seems to imply that the rays observed at first did not persist. We have given the 
above drawing as Mr. Goodwin seems to have embodied in it Ihc curved tufts of light seen 
before totality as well as the corona. 
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Prof. G. D. E. Weyer. Hill of Santa Lucia, Vitoria, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

Bunches of light at the cusps were not perceived either by myself or 
by others, as far as I know, at our station. 

The Rev. H. A. Goodwin. Ali, nkar Vitoria, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

The corona commenced in the most striking manner at the cusps of 
the disappearing sun in the form of small tufts which I could only compare 
to brushes of electric light, at first curved, in a direction contrary to the 
curvature of the sun’s disappearing crescent. These brushes rapidly grew 



out, becorning straighter as they lengthened, the upper one approaching 
very near to a long straight beam, which struck out from a point somewhat 
easterly on the sun’s limb. The corona itself* was far from being regular 
even at the midst of totality. 

* It does not appear from Mr. Goodwin’s description whether he means that the tangential 
rays were only visible before totality, or whether they formed part of and merged into the coro¬ 
nal structure. But his remark that “ even in the midst of totality the corona itself far from 
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The Rev. H. S. Atwood. La Guardia, near LogroNo, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

Shortly after totality and continuing for some minutes, there was a 
singular stream of light proceeding from the,cusps of the sun’s crescent, 
the lower one especially, equal in length to the diameter of the moon, and 
of a character resembling the electric light. 

Mr. Galton. La Guardia, near LooRotJo, 

iSthJuly, i860. 

MS. Reports of the Himalaya Expedition. 

Three or four minutes after totalit}’' had passed, and the corona dis- 



jh. iini. 3^* i2|m. oh. 13m. 

appeared, one of our party (Mr. Aiwood) called attention to radiations like 
sunbeams slanting through a cloud striking off from the sun. I observed 
these in four different ways, viz.;— 


regular,” seems to imply that the rays observed at first did not persist. We have given tlv.' 
above drawing as Mr. (loodwin seems to have embodied in it the curied tufts of lipl.t feen 
before totality as well as the corona. 
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By direct vision. 

Holding up my finger so as to blot out the sun. 

By a telescope of very low power pointed so as to include the sun. 

With the same pointed so as to exclude the sun. 

There was no mistake about the radiations, for in every case tht^y 
were perfectly defined and stretched away, becoming fainter until they won- 
lost at about distance from the discs of the sun and moon. 1 
examined them for three or four minutes, but the appearances vari(id so 
rapidly that none of my sketches profess to be accurate. At some momonts 
they appeared more marked than at others. The outer rays were the most 
defined; they were of even brightness through their length, and fadc;cl 
rapidly at their extremities; they were more ghost-like than the rays 
through a cloud. 


Captain Branfill. Guntoor, 

Major Hearn. i8th Au-., i86.s. 


“Memoirs of the Royal Astronomical Society,” Vol. xxxvii,, p. 24. 
When about three quarters of the sun’s diameter (by estimation) was 

obscured, I observed faintly lumi¬ 
nous lines beyond the cusps, and 
about half-way between the limbs 
of the sun and moon prolonged. 

[The annexed drawing was 
made by Col. Tennant, and was 
seen and approved of by Capt. 
Branfill]. 

The lines were also seen by 
Major Hearn; they had disap¬ 
peared ten minutes after. 



„ T) J. 1868. 

roceedings of the Royal Society,” Nov., 1868, p. 122. 

» moon s limb at its centre, as if running actors the bright 
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crescent of the sun (though of course not visible against the superior light), 
and extended beyond each cusp to a distance nearly, if not quite, 15'. 
[Note by Lieut. Herschfx : “ The sketch in the margin 
represents Lieut. Campbell’s meaning as ascertained 
orally.”] 

The corona became visible immediately after, between the dark limb 
of the moon and the bright line. The corona did not appear so bright as 
the line, the brilliance and whiteness of which was most striking. This was 
seen through a highly smoked glass. 

At this period, probably not more than 3 to 5 seconds before totality 
en.sued, a thick cloud .shut out everything. 


Governor Pope Hennessey. 
Mr. Ellis. 


BARRA.M Point, Borneo, 

18th Aug., 1868. 


“Proceedings of the Royal Society,” Recc.ss, 1868, p. 84. 


[About nine minuti^s before the 
total (;rlip.s(i,] a long Ixiani of light, pale 
and <(uite .straight, th(i rays diverging 
at a Siiiall angh;, .shot out from the 
westc!rly coriK'r of the sun’s cre.scent. 
At th(‘ same time Mr. Ellis noticed a 
corresponding dark band or .shadow, 
shooting down from the east corner of 
the crescent. 



[Note by Prof. Stokc.s, p. 88. id.] The slender beams of light or shade 
shooting out from the horns of the crescent would seem to admit of easy 
explanation, supposing them to have been of the nature of sunbeams, de¬ 
pending upon the illumination of the atmosphere of the earth by the 
sun’s rays. 

The perfect shadow, or umbra, would be a cone circumscribing both 
sun and moon, and having its vertex far below the observer’s horizon. 
Within this cone there would be no illumination of the atmosphere, but 
outside it a portion of the sun’s rays would be scattered in their progress 
through the air, giving rise to a faint illumination. When the total phase 
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drew near, the nearer surface of the shadow would be at no great ilistance 
from the observer; the further surface would be remote. 

Attend in the first instance to some one plane passing through the <!ye 
and cutting the shadow transversely, and in this plane draw a straight line 
through the eye, touching the section of the cone which bounds the shadow; 
and then imagine other lines drawn from the eye a little inside and outside 
this. In the former case the greater part of the line, while it lay within the* 
lower regions of the atmosphere, would be in shadow, the only part in sun¬ 
shine being that reaching from the eye to the nearer surface of the .shadow; 
but in the latter case the line would be in sunshine all along. In tin* 
direction of the former line, therefore, there would be but little illumination 
arising from scattered light, while in the direction of the latter the illu¬ 
mination would, cbmparatively speaking, be considerable. In crossing 
the tangent there would be a rapid change of illumination. Now pass on 
to three dimensions. Instead of a tangent line we have a tangent plane 
and there will of course be two such planes, touching the two .sides of th(‘ 
cone respectively. Each of these will be projected on the vi.sual sph.rr into 
a great circle, a common tangent to the two small circles, which are th<> 
project,onsof the sun and moon. In crossing either of the.se there will 1,<: 

rapid change of illumination (feeble though it be at best), which will he 
noftced.* Ac^rdmg as the obse^er mentally regards darkness as tlT r ■ 

rnr- - 

■Irecfon of these, beams or shadows given bv theorv V. • . . ■ , 

agtees very well with the drawing sent bv GovJ™ H ’ ^ ' '^xplamed, 

not reoresent ^ Governor Henne.ssy, which do(;.s 

divided as it appeant in the 


r:“ 2thr »■ 

mUes—two or three minutes before totalitv line<! ^ r quantity at heights exceeding forty 

to the moon’s shadow, m the - tangents 

the cone of totality at an enormous altftude above L “tT' "’’f’ 

apparent place, the greater would be the altitud? ^ to the sun's 

■af the rays from the horns of the crescent m sliould therefore expect the distinctnes.s 

tHa Inverse of this seems to be Lre he"""^ the sun. But 

the cusps. - ’ "a brightest in the neighbourhood of 
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Lieut. Anson. Mantawalu Kiki, Celebes, 

19th Aug., 1868. 


MS. Observations of the 1868 Eclipse. 

Rough diagram to illustrate Lieut. Anson’s 
observation of the “ Shadow of darkness coming 
from the westward.” His observation was 
made five minutes before totality. 


Prof. G. W. Hough. Mattoon, Illinois, 

7th Aug., 1869. 

“The Total Eclipse of Aug. 7th, 1869, by Prof. G. W. Hough.” 
Albany, 8vo, 1870. “Journal of the Franklin Institute,” Jan., 1870, p. 61. 

When the sun was about half eclipsed, a red band of light, etc. . . 

. . Later, during the progress of the phenomenon, tails of light were seen 
projecting out, tangent to the moon’s limb, and extending 15'' or 20“ along 
the edge. 

Mr. R. T. Paine. Hoonesiioro, Boone County, Iowa, ■ 

7th Aug., 1869. 

“ Monthly Notices,” Vol. xxx., p.’ 2. 

About five minutes before the second [contact], a brush of light 
descended from the upper crescent of the sun. 

Capt. Lethbridge. Gibraltar, 

Mr. G. N. Petley. 21st Dec., 1873. 

MS. Reports of the 1870 Expedition. 

Just before the totality (perhaps three minutes) we observed three 
bright rays of light shoot out from the S.W. quarter of the sun. They 
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darted out suddenly one after the other for a certain distance, unci after 
two seconds’ interval suddenly prolonged themselves until they hud the 
appearance shown in figure A; and after an interval of thirty seconds 




they disappeared and did not appear again until after the totality, wlum 
one ray darted out from the south quarter as shown in figure B. 


Mr. John Brett. 


AUGUSTA, 

22nd Dec., 1S70, 


“ Monthly Notices,” Vol. xxxi., pp. 164-65. 

About five minutes before totality I went to the side of the Obstu'va- 
toiy' . . . 1 returned to the telescope without delay, removed the solar 

eye-piece and introduced the Kellner, power too, with dark glass, to take 
a last look at the cusps before introducing the large field eye-phuto with 
which I proposed to examine the corona. I now beheld a beautiful sittbl ■ 
a delicate and exquisitely defined bttle ray or cone of light emanating from 
the south cusp in a direction tangential to the moon’s limb. Its length 

than ftat of the cusp, but as beautifully defined as anything I ever saw in 
niy life. Its termination at the weak end or base of the cone was clearly 

« ZV 

intoStidrd7l,‘“’ cusp 

the field and found a similar ray there, but somewhat smaUer. ^ 

Lieut. Col. J, P. Tennant. Dodabetta, near Ootacamund, 

Report by Col. Tennant on Observations,’etc., . t r\ 

by the Government of India. » • • p. 4 - Printed 

I had mtended to have examined those remarkable prolongations of 
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the cusps which frequently appear to be within the moon’s limb, and had 
hoped that they might be submitted to the spectroscope. I did not how¬ 
ever see any signs of these till very shortly before totality, when the cusp 
was already extremely fine. 

Mr. H. Holiday. Residency Bungalow, Poodoocottah, 

I2th Dec., 1871. 

MS. Reports of the 1871 Expedition. 

When Baily’s beads appeared I removed the dark glass, but replaced 
it instantly, the light being still so brilliant that I feared to spoil my eye 
for after observations if I looked then; but that momentary glance showed 
me the two great lines which marked the limits of the advancing tunnel of 

shadow.on the reappearance of the edge of the sun the two long 

lines were thrown oif, giving an inversion of my first sketch. This time I 
was not afraid to watch it, and I have been able to make a drawing of that 
final phase. 



Royal Astron. Soc., Vol. XLI. 





CHAPTER XII. 


PARHELIA AND RAYS SEEN JUST BEFORE TOTALITY. 

The appearances described in the two following extracts seem to li»i.\ < 
been of the same ghost-like character with the rays and brushes of lij>ht 
described in the last chapter. Though more complicated in form th(*>- 
appear, like the rays and brushes, to have been symmetrically situatctl 
with regard to the solar crescent, and to have disappeared on the conr - 
mencement of totality. The rays seen by Arndt, like those observed by 
Galton, were visible in a telescope as well as with the naked eye. Th«.‘ 
“ Strahlenfaden ” described by Frau Madler are spoken of as appcarin.s4‘ 
to be in swift rotatory motion. 


Frau Maedler. Vitoria, 

i8th July, liSrk). 

“ Ueber Totale Sonnenfinstemisse.” Dr, von Madler. (p. 24.) 

Bei dieser Finsterniss hatte ich besonders die Farbung der Wolkpn 
naher und entfemtner von der Sonne, so wie der Bergesgipfel und andrer 
irdischen Gegenstande zu beobachten mir vorgenommen. Zu diesem Zwcek 
ich mein Auge ganz unbewaffnet, und nur die Zu- und Abnahme der 
Finsterniss betrachtete ich mittelst eines geschwarzten Glases. Klurz vor 
Eintritt der Totalitat-etwa 30-40 Sekunden—bemerkte ich mit 
to blossem Auge rings um die fast verdunkelte Sonne eine Lichterscheinung 
die vom herrlichsten Effect war, und die mehrere Personen, aber nur mit 
unbewaffhetem Auge, gleich mir, beobachtet haben. Vom osdichen und 
westlichen Sonnenrande stromten zittemde intermittirende Strahlen vom 
schonsten gelbhch-weissen Lichte aus, dieich mit Reihen langlicher Perlen, 
jede von der andem durch einen kleinen Zwischenraum getrennt, vergleichen 
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mochte, und die sich in zitternder Bewegung befanden. Zu gleicher Zeit 
sah ich tiber und unter der Sonne im Norden und Suden gleichfarbige nicht 
unterbrochene Strahlenfaden, die sich vom Lichtrand in schnellster Bewe¬ 
gung von links nach rechts drehten und mit den oben beschriebenen nach 
Ost und West laufenden Strahlen um die Sonne eine Lichtfigur bildeten. 
Sie hatte einen weit grosseren aber nicht so bestimmt erscheinenden Umfang 



als (lie Corona, und vcrsohwand augcnblicklich, als sich dicse mit dcm 
Kintritt der Totalitiit dem Auge darstellte. 

Um ganz den Eindruck zu beschreiben, den der Uebergang zur 
volligen Sonnenfmsterniss auf mich machte, mochte ich sagen: cs erschien, 
als ob sich ein obiges Strahlensystem als Corona um die Sonne zusam- 
menzog, so rasch folgten sich die beiden Erscheinungen. 

Herr Arndt. Castkij,on dk i.a Pi-ana, 

18th July, i860. 

“Ueber Totale Sonnenfinsternisse.” Dr. von Madler. {p. 39.) 

Er sah mit unbewaffnetem Auge kurz vor Beginn der totalen Verfin- Rhortiybeforc 

^ ^ the beginning of 

sterung zwei weisse Strahlenbiischel, welche in der Richtungder Radien vom 
Doppelgestirn ausgingen und sich mit immer abnehmender Lichtstiirke um 
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?hem»nCiiS“ ^^61 Durchmesser von dessen Peripherie entfemte 

Biischel erstreckten sich von Ost nach West, und ihre Basis nai 
seen. 20° Mondumfangs ein. In einem kleinen 6 mal vergrossemden hoi 
Fernrohr sah er femer senkrecht auf jenen Biischeln zwei Bundej 
Strahlen von der Breite des Monddurchmessers, die sich ebe 
hinweg erstreckten und nach Nord und Slid gerichtet waren. 



CHAPTER XIIL 


BRUSHES OF LIGHT ALONG THE EDGE OF THE DIS¬ 
APPEARING CRESCENT. 

It will be seen from the next chapter that the corona first makes its 
appearance on the side of the dark moon opposite to the disappearing 
crescent, but the brushes of light observed by Buckingham, Wray, Planta- 
MOUR, PiLLAY, and Annatta were on the same side, along the convex 
limb of the disappearing crescent. Buckingham and Wray describe how 
the brushes sprang from the dark spaces between Baily’s beads, and Wray 
mentions a faint light extending inwards for about 4' over the dark moon, 
and lasting for some two or three seconds of time. Plantamour seems 
confident that the appearance of jets of flame seen by him was due to his 
first view of the chromosphere. 

Searle and Langley do not describe on what part of the moon’s limb 
the brushes first made their appearance, but their descriptions are in other 
respects so similar to those of the above mentioned observers, that we 
have thought it best to include their observations in the present chapter. 

The time at which the brushes have been seen before totality varies 
from nearly two minutes to a few seconds, thus:— 

Four seconds before totality. Brushes of light from every break or 

dark space in the crescent. 

Nearly two minutes before The corona flashed out from each 
totality and after totality. dark bridge as it formed. 

Three seconds before. Flames or jets of vivid red light. 

About one minute before. Brushes oflight perpendicular to limb. 
I'wo seconds before. Like tongues of pale flame. 

'rime not mentioned. No description. 


i860. Buckingham. 

Wray. 

Plantamour. 
1869. Searle. 

Langley. 

1871. Pillay. \ 
Annappa. j 
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Mr. J. Buckingham. Cammesa, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

Four seconds before the total immersion there were similar traces 
\i.e. brushes of light like the tails of comets] from every break or dark 
space in the crescent. 


Mr. Wm. Wray. 


Cammesa, 

18th July, i860. 



MS. Reports of the Himalaya Expedition.* 

I first noticed the corona at the southern cusp very soon after the 
formation of the first detached point of light. It was then very faint and 
narrow, and as the crescent broke up, it flashed out from each dark 

bridge as it was formed, and was thus visible in 
portions, for nearly two minutes before totality. 
No trace of it could be perceived about those 
regions of the moon beyond which the direct light 
of the sun still lingered. 

At the instant of the formation of the dark 
bridges in the crescent by the lunar mountains 
there appeared, for about two or three seconds of 
time, a faint irradiation extending inwards from the angles of the dark 
bridges towards the centre about Jth of a diameter in length; it speedily 
disappeared, but was seen very definitely to be a constant attendant on 
the formation of a dark bridge. It was not produced by the telescope. 

Whilst gazing at the corona at the end of totality several detached 
portions of the newly forming crescent became visible, first as small points 
and then increasing as the moon advanced into irregularly shaped frag¬ 
ments ; and I noticed that on the instant these points of direct sunlight 
became visible the corona vanished at such places, though it continued to 
shine with great splendour about elevated regions of the moon which still 
shut out the direct sunlight. 

* The woodcut is taken from a lithographic plate given by Prof. Weyer, in his account of 
the eclipse published at Kiel. A similar woodcut appeared in the “ Illustrated London News.” 






BrusJies of Light along the Edge of the Disappearing Crescent. 79 

Prof. Plantamour. Castellon de la Plana, 

iSthJuly, i86o. 

“Observation de 1 ’Eclipse Totale de Soleil du i8 Juillet, i860, par 
M. le professeur E. Plantamour.” Gendve, i86o. 

(p. 5.) Trente secondes environ avant le commencement de l’6clipse Three seconds 
totale, et 1 obscurity etant d6j§, tr^s-appr6ciable, j’ai voulu essayer 
d’enlever le verre obscur, mais la lumi$re etait encore trop eblouissante ! moon, and simi* 

, ^ ■ larly after totality 

j ai du le remettre pour ne Tenlever que dans les dernieres secondes 
ont precede la disparition du soleil. A ce moment, e’est-^-dire trois 
secondes environ avant cette disparition, lorsqu’on ne voyait plus qu’un 
tr^s-petit segment du bord du soleil, sous la forme d’une scie lumineuse 
4 travers les anfractuositos du disque de la lune, mon attention a ete 
attiroe sur les flammes, ou jets de lumi^re du rouge le plus vif, qui 
jaillissaient sur toute la partie orientale du bord de la lune, 1^ oi son 
disque venait le deborder sur celui du soleil. 

Ces jets de lumiere etaient de longueur tr^s-inAgale; les* uns, les 
plus courts, ont disparu au bout de peu d’instants; les plus grands, ceux 
auxquels on a donno le nom de protuberances, sont restos visibles 
pendant une partie plus ou moins longue de la duree de 1’eclipse totale, 
mais avec des modifications trSs-grandes dans leur apparence. A leur 
premiere apparition au bord oriental de la lune, au moment de I’immer- 
sion, et dans les deux ou trois secondes qui precedent et qui suivent cet 
instant, et de meme, dans un ordi'e inverse, pres du bord occidental de 
la lune, dans les deux ou trois secondes qui precedent et qui suivent 
I’emersion du disque du soleil, il me semble que le terme de jets de 
lumiSre rendrait mieux compte de leur apparence que celui de protu¬ 
berances. 

Mr. G. M. Searle. Sukluvvii.i.e, 

7thAiig., 1869. 

“United States Coast Sui-vey Report for 1869; ” Appendix No. 8, p. 22. 

About a minute or so befoi'e the totality I saw the complete disc of 
the moon, with the incipient corona in the form of short brushes of light 

* On pourrait les comparer aux petits jets de gaz dont on se sert dans les illumina¬ 
tions, et que Ton obtient en peryant un conduit de petits trous trbs-rapproch&. 
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perpendicular to the limb, and about two or three minutes in length, 
apparently equally distributed. I did not notice whether these increased in 
length before the total obscuration, and am not sure whether I saw them 
with the naked eye or opera-glass. 

Prof, S. P. Lrangley. Jerez de la Frontera, 

22nd Dec., 1870. 

“ United States Coast Survey Report for 1870; ” Appendix 16. 

(p. 49.) The first appearance of the corona was at least two seconds 
before totality. Its outline was very irregfular, the edge not so much 
serrated as looking like tongues of pale flame. I may compare it to the 
low flame of burning grass in a distant prairie fire. 

(p. 48.) After seeing the corona, the so-Ccilled “ Baily’s beads ” 
were formed and disappeared. 

Mr. T. Gopalkristnah Pillay. Mandalore, 

Mr. O. Annappa. 12th Dec., 1871. 

MS. Reports of the 1871 Expedition. 

The figure represents the.rays seen before totality. Similar rays were 
also seen after totality. 




CHAPTER XIV. 


THE CORONA SEEN BEFORE AND AFTER TOTALITY. 

The corona is in all cases described as becoming visible on the side of 
the dark moon opposite to the disappearing crescent. Oom speaks of it 
as suddenly forming round the moon as a ring of light about 3' broad, 
fading towards the outside, at first concentric with the moon, but after¬ 
wards with excrescences. Jacob describes it as “ flashing out suddenly ” 
and .spreading “ almost instantly round the circumference like the opening 
of a fan ; ” and Dawsont de.scribcs the rays as suddenly .springing up along 
the arc of the black moon. On the other hand. Beck says that the 
corona scsimed not so much to be formed, as to be rendered visible by the 
diminution of light; and of the observers who watched the disappearance 
of the c:orona after totality, Tiiompsok .says that it was g-radually rendered 
invisible, and Lockykr that it faded away in the rapidly increasing sun¬ 
light. It .should be noticed, that none of the three observers who describe 
the sudden appearance of the corona, mention that they had previously 
.been looking for it in vain. 

Bkck, Pole, and Seccut describe the traces of the corona, seen by 
them while the solar crescent was visible, as being .so bright as to be 
easily seen through a dark glass. 

On the other hand, Pooson states that he saw no trace of the corona 
after totality, though he looked for it both with the naked eye and with 
the teleseo])e. 

The time during which the corona has been perceived before or 
after th(^ total phase varies from a fi.'W seconds to as much as twelve 
minutes. 

1842 Petit. Five to six seconds before. 

Roche. The same. 

Largeteau. Four to five seconds before. 

Royal Astron. Soc., Vol. XLI. ii 
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1851 


' i860 


Valz. 

Some seconds after. 

Bond. 

Half a minute after. 

Hind. 

Five seconds after. 

Billerbeck. 

Several seconds before. 

Petit. 

Twelve minutes before. 

W. Beck. 

About a second before. 

Winnecke. 

One and a half minutes 
before. 

Oom. 

About one minute before 
and after. 

Grant. 

No time mentioned. 


Jacob. Ten seconds before, twelve 

seconds after. 


On the side opposite the exposed 
limb. 

On the western side. 

Around the moon. 

Around the sun. 

Visible through a lightly shaded glass 
on the side farthest from the sun. 

Corona partly formed. 

Formed round the moon as a ring of 
faint light about 3' broad. After 
twenty seconds excrescences were 
seen upon the ring, and it after¬ 
wards divided into two zones. 

So bright that it might certainly have 
been seen half a minute earlier. 

Corona flashed out suddenly on W. 
side, and spread round the cir¬ 
cumference like the opening of a 
fan. 


1868 

1870 

1871 


Perry. 

Pole. 

Thompson. 
Wallenberg. 
Feilitzsch. ^ 

G. Rumker. I 

> 

Secchi. 

Bulard, 

Pogson. 

Hudson. 

Lockyer. 

Dawson. 


One minute twenty seconds On N.W. side (query through dark 
before. glass). 

One minute thirty seconds Seen through a telescope with a dark 
after. glass until hidden by a cloud., 

No time mentioned. Gradually rendered invisible. 

Ten seconds after. Corona and rays still visible. ■ 

Tjwenty seconds before. 

One and a half minutes be- Yellow flamelike rays seen crossing one 
fore. another. 

No time mentioned, before. Corona seen through faint dark glass. 
No time mentioned, before. On side opposite to crescent. 

Corona not seen after the first flash 
of returning sunlight. 

About three-quarters of a 
minute after. 

Nearly three minutes after. Coronal structure continued to be seen 

through telescope. 

No time mentioned, before. Corona suddenly sprang up on the side 

opposite to crescent, longest in the 
centre. 
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M. Arago. 


8th July, 1842. 

“Annuaire pour 1846 du Bureau des Longitudes,” p. 338. 


A Montpellier, M. Petit aper9ut 1 ’aureole blanchitre, 5 S. 6 secondes 
avant la disparition complete du Soleil. 

M. Roche, jeune observateur trds-instruit, fit la m^me remarque. 

A Solon, oil M. Largeteau s’6tait rendu, la couronne devint visible 
4^5 secondes avant le moment de 1’Eclipse totale. 

M. Valz m’a €cnt de Marseille, que la couronne etait encore visible 
quelques secondes apres la r 4 apparition du Soleil. 


M. Petit saw the 
whitisli corona 
5 s. or 6 s. before 
totality. M. 
Roche the same. 
M. Largeteau 4s. 
or 5 s. and M. 
Volz for some 
seconds after 
totality. 


Mr. G. P. Bond. Lilla Edet, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 98. 

The corona continued to be visible to the naked eye, at least half a 
minute after the reappearance of sunlight, on the side opposite to the 
exposed limb. 

Mr. Hind. R<evelsberg, near Engelholm, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 83. 

The corona was visible on the western side at least five seconds after the 
reappearance of the sun. 

Herr A. Billerbeck. Rasitenburg, 

28th July, 1851. 

“ Beobachtung der Totalen Sonnenfinstemiss.” Schmidt, 1852. 

(p. 6.) Noch ziemlich viele Secunden vor dem Verschwinden desnw! corona .seen 

' around the moon 

letzten Sonnenstrahls sah Billerbeck die Corona den Mond umgeben; ehe JeS before 
noch die Totalitat eintrat. 


M. F. Petit. Briviesca, 

18th July, i860. 

“ Astr. Nachr.,” Vol. liv., p. 78. 


T’ai commence apercevoir 1 ’aureole autour du soleil 12 minutes corona seen 

J ^ 1 1 < alwiit the sun 

avant le premier moment de I’obscurite, et quecette aureOle soutendait alors 
un angle de 3 minutes et quelques secondes. 


3' for 13 m. before 
totality. 
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Mr. W. Beck. Miranda, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

For some seconds before the sun was totally hidden, the corona was 
visible through a lightly -shaded glass. It appeared on the side farthest 
from the sun, and" seemed not so much to be formed as to be rendered 
visible by the diminution of light. 

Dr. Winnecke. Hill of Santa Marina 3 miles from Poiies, 

iSth July, i860. 

MS. Reports of the Himalaya Expedition. 

One minute and a half before the computed beginning of totality, I 
distinctly saw the corona partly formed. 

Lieut. F. A. Oom. Alto d’Urbaneja, near Poises, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

At 2 h. 48 m. 23 s.,* I suddenly saw the corona formed round the moon 
as a ring of faint milk-white light fading towards its outside. Its breadth 
was then of about 3'. Though this ring was extremely faint near the still 
visible part of the moon’s disc, I judged it as being concentric with the 
moon. Its dimensions and brightness increased by and by. About 20 
seconds after the moment when I first saw it the outline, formerly circular, 
had some excrescences. Some few instants afterwards I saw the corona 
divided into two zones: the inner one, brighter than the other, looked like 
a narrow line of uniform light surrounding the moon, the exterior decreased 
in brightness from the inside to the outside. Immediately after having 
seen this division of the corona I saw several rays corresponding to the 
places where the excrescences had been seen, and starting from the inner 
zone to which they seemed to belong. Soon after having remarked these 
last appearances the sun disappeared .... 

After the total obscuration at the reappearance of the sun, the corona 
diminished suddenly in dimensions and light, but it still maintained for a 
certain time its general form and structure. And the last traces did not 
disappear on the following side of the moon till ah. 52 m. 59 s. 

* About one minute before the beginning of totality. 
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Prof. Grant. Sikkka dk 'rui.uNo, 

iSih .[ul)% iWhi. 

MS, Reports of the Himalaya Expedition. 

Upon looking at the sun I was astonished to find that th(! corona was 
already visible to the naked eye. It was so bright that I ((h;I convitusjd it 
might have been similarly seen half a minute earlier. 


Capt. W. S. Jacob. 


Pena Ckkrada, SiKRUA dk 


MS. Reports of the Himalaya Expedition. 


liSthJtily, dSU>. 


[Ten seconds before the sun disappeared] the corona Unshed «mii 
suddenly on the west side of the moon, and spread almost in.slnntlv round 
the circumference like the opening of a fan. 

At the end of totality the corona was visibU; for about twelve ,se<-onds 
after the reappearance of the first trace of sunlight. 


Mr. J. G. Perry. jliu, oi.' r,A Cantaiikia, 

MS. Reports of the Himalaya Expeditic^n. 


NK.VU 

iHlU Jttly, t, 


I first observed the corona faintly on tins north-west side of the moon 
one minute and twenty seconds before the tmtire disappearanee .»f the 
sun’s light. At that time the remaining cn;scent of ihit sun eotdd n.»t b.- 
viewed through the telescope without the protection of th<^ <Iark prism. 


Prof. Wm. Pole. 


HiLI. or 1,A CANTAIIKIA, NKAU 1.1 


njo . Y-». , h'h'. 

MS. Reports of the Himalaya Expedition. 

On looking into the telescope after the nuijuiearanee of' the sun, I 
saw the corona still remaining on the east side,--tog,.tin-r with a pmini. 
nence. They were so distinct that I thought it dcsirul.h. f,. .■ontinue to 
observe them, and I was much surprised at the pertinaeily. if I nmy so 
express it, with which they continued visible. 

The sun’s crescent soon became .so dazzling that 1 was obli..,.d i.. u-.r 
a dark glass, but notwithstanding this, the corona and proniineinv ,..,0 
tinned distinctly visible through it, until a cloud shut out the view at 
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according to my calculations, a minute and a half after the reappearance 
of the sun, and I am convinced that but for the cloud. I should have seen 
both the corona and prominence much longer. 

Rev. R. A. Thompson. Tudela, 

i8th July, i860. 

“ The English Churchman,” 26th July, i86o. 

I observed intently the disappearance of the corona, and can say with 
confidence that it did not disappear, but was gradually rendered invisible 
by the increasing intensity of the sun’s light. I could perceive it 
gradually diminishing in breadth till I could no longer observe the sun 
without protection to the eyes. 


Dr. Carl von Wallenberg. 

“ Astr. Nachr.,” Vol. liv., p. 70. 


Valencia, 

iSthJuly, i860. 


The corona and 
its rays visible 
about 10 s. oiler 
totality. 


Etwa 2ehn Secunden nach dem Wiedererscheinen der Sonne war fur 
einen Augenblick die Corona mit ihren Strahlen noch sichtbar, verschwand 
j'edoch gleich darauf. 


Freiherr von Feilitzsch. Castellon de la Piana, 

i8th July, i860. 

“Ueber Totale Sonnenfinstemisse.” Dr. von Madler. (p. 39.) 


Corona visible 
about aos. before 
totality. 


Die Krone, etwa 20 Sek. vor dem Verschwinden der Sonne, sichtbar 
war, von milchweisser Farbe, verlief allmahlich in das umgebende 
Dunkel. 


Herr Geo. Rumker. Castellon de la Plana, 

18th July, i860. 

“ Die Totale Sonnenfinsternissam i8Juli, i860.” 4to, Hamburg, i86i. 


dS%«njfaL (P' Corona hatte sich wohl schon anderthalb Minuten vor 

before totauty. Vorschwinden der Sonne gebildet, und die ganze Mondscheibe war 
j'etzt sichtbar. 

Die von alien Seiten hervorschiessenden gelblichen flammenartigen 
Strahlen schienen sich unter einander zu verbinden, zu verwirren und sich 
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zu krauseln, wahrend der noch sichtbare Theil der Sonne, wie ein 
Lichtmeer quellend, hervorzuragen und am Mondrande auszutreten schien. 

Padre A. Secchi. Desierto de las Palmas, 

18th July, i860. 

, “ Comptes Rendus,” li., p. i57- 

“L’Eclipse s’approchant d’etre complete, j’ 6 tai tons les verres fixes 
de couleur et je suivis le soleil avec un verre tenu a la main. C’etait un 
excellent verre k teinte neutre de M. Lerebours, a lumi^re graduee, dont 
la partie faible est tras-dclicate. On voyait deja le mince croissant se 
briser en plusieurs parties prSs des comes qui restaient encore tr^s-nettes, 
et ’la couronne commencait deja a se montrer trds-bien, meme avec le verre 
obscur. 

M. C. Bulard. LAMintssA, 

18th July, i860. 

“Comptes Rendus,” liii., p. 

Cette aureole commenqa a se former au bord de la lune un peu avaiit '|1J“ "Trn™ 
robscurite totale, du cote oppose a I’endroit ou les dernieres portions du liciids were still 

^ ^ ^ visiUlu on liic op" 

croissant solaire disparaissaient—en presentant Tapparence de grains deJ“^l,';’‘"'‘-"^'‘'“ 
chapelet signales par Baiey. 


Mr. Pogson. Masulipatam, 

iStli Aug., 1868. 

Report of the Government Astronomer. 

(p. 7 .) I saw no trace of the corona, either with the naked eye or 
with the telescope, after the first flash of returning sunlight. 


Mr. Hudson. San ANTONre, ' 

22ncl Dec., 1870. 

MS. Reports of the 1870 Expedition. 

I saw the corona about three-quarters of a minute longer than the 
totality. 
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Mr. J. Norman Lockyer. BfeuL, 

12th Dec., 1871. 

“Nature,” Vol. v., p. 219. 

[While observing the structure of the corona with a 6-inch refractor,] 
the eclipse terminated for the others but not for me. For nearly three 
minutes did the coroiial structure impress itself on my retina, until at last it 
faded away in the rapidly increasing sunlight. 

Mr. A. R. Dawson. Kait.s, 

12th Dec., 1871. 

MS. Reports of the 1871 Expedition. 

Just before the totality, rays suddenly sprang up along the arc of the 
black moon on the side opposite to the disappearing crescent. They were 
longest in the centre and were about equal in length to one half the 

diameter of the moon.I have depicted their appearance in 

the sketch. 





CHAPTER XV. 


STARS SEEN BEFORE TOTALITY. 

Only bright stars such as Venus, Jupiter, Mercuiy, and Sirius, are., it 
would appear, visible before totality. Venu§, which, it should be remeni- 
bered, has frequently been observed in full daylight, was perceived in the 
eclipse of 1715, when the suq was three-fourths eclipsed; Jupiter has been 
detected five minutes before totality, but Martin Saar, who observed it, 
knew pretty accurately the part of the heavens in which to look for it. 


M. Massini, Paris, 

3rd May, 1715, 

“Mdmoires de 1 *Academic ” for 1713, p. 109. 

On apper§ut Venus a la vfie simple, lorsque le Soleil fut eclipsd de 
neuf doigts. On distingua aussi dans le plus fort de 1’Eclipse Mercure, qui Mwcury 

® . riA-n seen before 

otoit eptre le Soleil et Venus, et qui fut reinarque Iqn^-temps par S.A.R. 
Monseigneur le Due d’O rleans, 


IJerr Schidlo'vvsky, Eipkzk, 

7tli July, 1842. 

Astr. Nachr.,’' Vol. xx., p. 231. 

Schon 10 Minuten vor dem Eintritt derselben [the totality] wurde w 
Venus deutlich gesehen, auch Sirius ?eigte sich, wabrend noch etwas von gJfuS’rS;? 
der Sonne sichtbar war, staivabie. 


Sir Q. B, Airy, 

“ Memoirs of the R.A.S.,” 


Hill near Gottrnburg, 

28th July;, 1851. 


Vol. xxi., Pt. i., p. 5. 


About a quarter of an hour before the totality Venus shone out with' 
much brilliancy. 

Royal Astron. Soc., Vol. XLI. 12 
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Martin Saar. ’ Vitoria, 

iHth July, 

“liber Totale Sonnenfinstemisse,” Dr. von MMIer, Jena, i«6i. 

(p. 13.) Jupiter 5 Minuten vor Eintiitt der Totalitat, Vcnius bald 
darauf. 

Herr G. Schulz. Vitoria, 

i8lh July, 

“UberTotaleSonnenfinstemisse,” Dr. von Madler,Jona, 1861. 

Venus^^ble (P* *50 Venus war schon 15 m. vor Anfang- der Totalitat mit blossom 
totality. Auge sichtbar, Jupiter spSter. 



CHAPTER XVI. 


PROMINENCES SEEN BEFORE AND AFTER. TOTALITY. 


The time during which prominences have been seen before and after the 
total phase varies from a few seconds to about six minutes. 


„ fDawes. 
{ffind. 

1861. Strave. 

De la Rue. 
Bruhns. 


{ Hough. 
Murray.) 
Swift, ) 
1871. Dawson. 


About S seconds after totality. 

4 seconds after totality. 

Nearly 3 minutes after the first ray had broken out 
Several minutes (probably five) before totality. 

6*3 minutes after totality. % 

Nearly a minute before totality. 

Nearly a minute previous to totality, and remained visible almost 6 
minutes after totality. 

No time mentioned. 


The Rev. W. R. Dawes. Rcevelsdero, near Engelholm, 

28th July, 1851. 

‘‘ Memoirs of the R.A.S./’ Vol. xxi., Pt. i., p. 91. 

To my great astonishment [one of the prominences] contimved visible 
for about five seconds^ as nearly as I could judge, after the sun began to re¬ 
appear, which took place many degrees to the south of the situation it 
occupied on the moon’s circumference. If then faded'away, but it did not 
va7iish mstafitfineously* 

Mr. Hind. Rcevelsberg, near Engelholm, 

28th July, 1851. 

Memoirs of the R.A.S.,” Vol. xxi., Pt. i., p. 83. 

The largest and most remarkable of the prominences was situated 
about 5“ north of the parallel of declination, on the western limb of the 
moon. ...... I saw this extraordinary prominence four seconds after the 
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end iof totality, but at this time it appeared detached from the sun’s limb, 
the strong white light of the corona intervening between the limb and the 
base of the prominence. 

M. D. Struve. PobeS, 

i8th July, t86o. 

MS. Reports of the Himalaya Expedition. 

After the reappearance of the sun I returned to the prominences, one 
of which i Cotild distinctly see Until nearly three minutes after the first ray 
of the sun had broken out; at that time the nearest cusp of the sun’s 
crescent was at a distance, of to° to 20° of the moon’s cirGumference from 
its place. 

Mr. De la Rue. Rivabellosa, Spaii^, 

i8th JuLy, i86(J» 

Bakerian Lecture ott the Eclipse of i860, “Phil. Trans.,” Pt. i., 
1862, p. 25. 

Several minutes (probably five) before totality, I entirely removed the 
dark glass, and found that the sun’s image hiight be looked at without the 

slightest inconvenience after reflection by a plain glass.1 perceived 

a luminous prominence^ about 20® to the west of the zenith, shining with 
great brilliancy. 

Professor C. Bruhns. ^arazona> 

iSth July, i86o» 

“ Berichte der K6n. Sachs. Gesellschaft der Wissensehaftefl,” Math. 
Phys. Classe, Sitzung am 12 Dec., i860, p. 227. 

ptotubeiMcet Bis zu 3 Uhr 58 Minuten, also 6*3 Minuten nach dem Ende der 

seen for 0 3 7 v 

a!tei: totality. Xotalitat, gelaug es mir die Protuberanz zu sehen. 

Professor G. W. Hough. Ma-Ttoon, Illinois, 

7th Aug., 18691 

“Journal of the Franklin Institute,*’ Jan., 1870, pp. 61, 62. 

As the crescent of solar light grew less and less, every eye was 
intently watching for any unusual appearance. Nearly a minute before 
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totality, we saw with wonder a red flame suddenly shoot out from the upper 
edge of the moon, and shortly after, the remarkable and beautiful pheno¬ 
menon of Baily’s Beads. 

Professor David Murray. Mattoon, Illinois, 

Mr. Lewis Swift. 7th Aug., 1869. 

“The Total Eclipse of Aug. 7th, 1869,*’ by Prof. G. W. Hough, 8vo, 
Albany, 1870. 

(p. 17.) The most remarkable of the red flames was seen nearly a 
minute previous to totality, and remained visible almost six minutes after 

totality had ended.Its disappearance was peculiar, and entirely 

contrary to our expectations. It was presumed that a luminous flame, 
when brought in opposition to a stronger light, would gradually grow less 
and less, until it finally faded away. No such phenomenon was manifested 
during its disappearance. It seemed to retain its intensity, until it was 
entirely cut off, or apparently lifted up by the advancing crescent of solar 
light. This phenomenon was also remarked, by Mr. Swift. 

Mr. A. R. Dawson. Kaits, 

i2th Dec., 1871. 

MS. Reports of the 1871 Expedition. 

I saw a protuberance before the sun had entirely disappeared. 




CHAPTER XVII. 


BAILY’S BEADS. 


The length of tiifie during which Baily’s Beads have been as 

being visible before ti&e beginning and after the end of totality has 
variously estimated. One woiild have expected that the time of th<*ir 
duration would have chiefly depended upon the height of the nit)un- 
tains which happened to be upon the mOon’s limb at the time of the 
eclipse; and that for stations situated near the central line of totality, the 
estimates of the time of their duration would not greatly differ. Hut such 
does not appear to be the case. Thus,— 


1851. Dankin. 
Dawes. 
Feldt. 

i860, Janson. 

Bianchi, 
1869. Hough, I 

Swift. 1 

Langley. 

Dean. 


At Christiania. 

At Roevelsberg. 

At Fiauenburg. 

At Buigos. 

At Vitoria. 

At Mattoon. 

At Oakland (near the S. limit of totality). 
At Shelbyville. 


15 seconds before totality. 

3 or 4 seconds before, 
about 40 secontls before. 
20 seconds before. 

4 to s seconds before. 

52 seconds before, 'Fhe ti me 
marked on a chronoi^raph* 
15 seconds or more. 

3 seconds before- 


Giluss in 1858 describes the crescent as breaking up some twelve or 
V ^ 1 “ r “‘most.” 

outline of the moon’s circumferLce The general 

who that tha saccesslve fonnatiofof r 

limbs of fta sun aad atooa gave ■■ the” dlf tho 

S me Idea of posts raised gradually from 
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behind hillocks ” on the moon’s limb. The increase in the breadth of the 
solar crescent by irradiation is also referred to by Baily in his original 
account of the annular eclipse of 1836, where he says that when the dark 
lines connecting the two limbs suddenly gave way the moon appeared to be 
perceptibly advanced on the face of the sun. {The order of events is 
naturally reversed during an annular eclipse.) But to proceed with the 
phenomena as observed at the commencement of a total eclipse. The dark 
lines across the solar crescent are seen to grow shorter and broader, and 
the intervening bright spaces assume rounded forms which have been com¬ 
pared by— 

1836. Baily. To a luminous string of beads. 

1842. Baily. String of beads. 

1851. Dunkin. Small particles or beads of light. 

Swan. Bright spaces at first rudely rectangular, afterwards rounded. 

i860. Wray, Irregularly shaped fragments which at no time resembled beads. 

Janson. Not like beads, but resembling the appearance of water as it dries up 
under a hot sun, 

1869. Seaver. Diamond-shaped beads which appeared to adhere to each other and 
to the limbs of the sun and moon. 

Langley. Long and thin fragments. 

Dean. String of brilliants which disappeared like snow under a white heat. 

Many of the observers describe the beads or intervening dark spaces 
as merging or flowing into one another like drops of water. See also the 
observations given in the next chapter, where the motion of the beads 
during their dissolution is treated of. 

Baily at his second observation in 1842 failed to see the black lines, 
although he caught sight of the beads. Olufskn and Litxrow in 1851 
both failed to see the black lines, and Struve at the same eclipse saw 
neither black lines nor beads, although he carefully looked for them, and 
Feldt only saw a slight indication of two parallel grey lines across the 
crescent. 

Mr. Francis Baily. Inch Bonney, near Jedburgh, 

» 15th May, itJ36. 

“ Memoirs of the Royal Astronomical Society,” Vol. x., pp. i—^40. 

(p. 5.) When the cusps of the sun were about 40“ asunder, a row 
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of lucid points, like a string of bright beads, irregular in and dtst. n 
from each other, formed round that part of the . 

the moon that t® about to entor, or which might bo constdor. . 1 . I • ' ” - 
juat catered, on the sun’a disc. Its formation indood was so r.iin.l tl.. t 
'presented the appearance of having been caused by the igni i. u o .1 
Lin ef gunpowder. This I btended to note as the correc t.m d tin 
formation of the annulus, expecting every moment to see tlu^ tin * .id .-n 
completed round the moon, and attributing this serrated app.^aranre ot iln- 
moon’s limb (as others had done before me) to the lunar mountiuns, al 
though the remaining portion of the moon’s circumference was reinpaia 

_ . _ tively smooth and circular as seen t hron.nn 

the telescope (see fig. i). My surprise, 
howeverj was great on iuuling that the.se 
luminous points, as well as the (lark inter¬ 
vening spaces, increased in niagnitudi-, 
some of the contiguous ones apj»earing tt> 
run into each other like drops of water; 
for the rapidity of the change was so great. 
and the singuiarity of the uppt'aranee .'-o 
fascinating and attractive, that the niinri 
was for the moment distracted, and lost in 
the contemplation of the scene, so aS to be unable to attend to every 
minute occurrence. 

Finally, as the moon pursued her course, these dark intervening spat e.s 
(which, at their origin, had the appearance of lunar mountains in lugh 
relief, and which still continued to the sun’s border) were stretched out 
into long, black, thick, parallel lines, joining the limbs of the .sun and 
moon; when all at once suddenly way, and left the cireuinferenees 
of the sun and moon in those points, as in the rest, comparativcsly sinofjtli 
and circular; hnd the moon perceptibly advanced on the face of the sun. 

* * » * ^ 

The appearances here recorded passed off in less time than it has now 
taken me to describe them; but they were so extraordinary and .so rapid, 
that all idea of time was lost, except by the recollection afterwards of what 
had passed, for I was so riveted to the scene that I could not take my eye 
away from the telescope to note down anything during the progress of this 
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phenomenon. I estimate^ however, that the whole took up about six or 
eight seconds, or perhaps ten at the utmost. 

I have endeavoured to delineate. the several phases above mentioned 
in three of its most striking stages. Fig. i represents the first appearance 
of the luminous string of beads just formed round the edge of the moon, 
which was almost instantaneous. Figi 2 represents a cmtinuation of the 
same phenomenon, or the mqon farther advanced on the face of the sun; 
but still apparently adhering to its border by means of the dark, thick, 
irregular spaces which separate the luminous portions, now become some¬ 
what enlarged in sixe. Fig, 3 represents still a continuation of the same 
phenomenon; the dark parts being now stretched out into long black lines, 
which seemed to connect together the limbs of the sun and moon, and are 
here represented as they appeared immediately before their sudden rup¬ 
ture eind total disappearance. 

In all these representations the moQn is supposed to be proceeding in 
a horizontal direction, from the left hand towards the right. I cannot 
describe these phenomena (or rather this phenomenon, for it was one con¬ 
tinuous appearance) more correctly than by supposing, for the moment, 
that the edge of the moon was formed of some dark glutinous substance, 
which by its tenacity adhered to certain points of the sun’s limb, and by 
the motion of the moon was thus drawn out into long threads, which sud¬ 
denly broke and wholly disappeared. After the formation of the annulus 
thus described, the moon preserved its usual circular outline during its 
progress across the sun’s disc, till its opposite limb again approached the 
border of the sun, and the annulus was about to be dissolved, when all at 
once (the limb of the moon being at some distance from the edge of the 
sun) a number of long, black, thick, parallel lines, exactly similar in ap¬ 
pearance to the former ones above mentioned, suddenly darted- fonmrd from 
the moon and joined the two limbs as before, and the same phenomena 
were thus repeated, but in an inverse order. F'or, as these dark linos got 
shorter, the intervening bright parts assumed a more circular and irregular 
shape, and at length terminated in a fine curved line of bright beads (as at- 
the commencement), till they ultimately vanished, and the annulus conse¬ 
quently became wholly dissolved. The time employed in this act of disso¬ 
lution (if I may so express myself) was about the same as that at its 
formation; but the rapid and progressive change in the appearances, and 
IloYAL Astron. Soc., Vol. XLI. 13 
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their striking character, so riveted my attention again, that I am unable to 
speak more decidedly on the time occupied than pn the first occasion. 
The same reason also prevents me from stating the precise number of the 
dark lines, I should think, however, that they were not fewer than six pr 
more than ten. The impression on my mind, from recalling all the cir¬ 
cumstances to my recollection, is that there were about eight. They were 
as plain, as distinct, and as well defined, as the open fingers of the human 
hand held up to the light, 

Mr. Francis Baily, Pavia, 

8th July, 1842. 

“ Monthly Notices,” Vol. v., p. 210. 

I at first looked out very narrowly for the black lines which were seen 
in the annular eclipse of 1836; as they would probably precede the string 
of heads. These lines, however, did not make their appearance; or, at 
least, they were not seen by me, But the beads were distinctly visible. 

Major Lysaght, Hingolee, 

9th Nov,, 1847. 

“ Monthly Notices,” Vol. viii., p. 131. 

Immediately before the formation of the annulus, and on the western 
edge, a dark line was seen to connect the limbs, of the siin and moon, and 
gave the idea of a post raised gradually from behind one of the hillocks, 
and extending to the sun’s limb. This was followed by another; both re¬ 
mained a few seconds, but the manner of their disappearance was not 
particularly observed; then appeared a thin thread of light, which was 
noted as the formation of the annulus. 

The moon’s limb again became smooth, leaving a hillock on the 
eastern- side, which, as she advanced, gradually elongated, and became 
pointed, when another post was erected like the former two, but more 
slowly (so much so that I was nearly turning my eye in another direction, 
not expecting to see the phenomenon), and remained somewhat longer; 
this broke in the centre, and the two parts shrunk slowly into the limbs of 
the sun and moon. 
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Mr. Dunldn. Christiania, 

28tli July, 1851, 

“ Memoir of the R. A. S.,’* Vol. xxi., Pt. i., p, 12. 

About 15 s. before the beginning of total darkness, the narrow line 
of the sun broke up into numerous small particles or beads of light. 

The time noted for the beginning of total darkness was when I lost 
sight of the last spot of light. 

Mr. W. Swan. A Hill near Gottenburg, 

28th July, 1851. 

“ Transactions of the Royal Society of Edinburgh,” Vol. xx., Pt. iii., 
p. 340. See also ” Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 73. 

'The limb of the moon now became quickly joined to that of the sun by 
numerous thick lines, which immediately began to run into each other with 
great rapidity, like contiguous drops of water, so that the eye could not 
follow their motion. They occupied nearly all the remaining crescent of 
the sun, and were so numerous that I had not time to count them before 
their fluctuating movements rendered it impossible to do so. The spaces 
between the lines were at first rudely rectangular, but gradually became 
rounded so as to resemble a string of bright beads, and then finally dis¬ 
appeared. 

The Rev. W. R. Dawes. RceVeLsbero, near EnGelholm, 

38th July, 1851. 

“ Memoirs of the R. A. S.,*’ Vol. xxi., Pt. i., p. 88. 

About three or four seconds before the totality, the fine crescent was 
broken up into several pieces or “beads,” eight or ten in number; but 
they did not all appear at the same instant: they were not round, and were 
very unequal in length; the dark intervals betvceen the bright portions cor¬ 
responding exactly mith the positions of the mountains on the moon's edge, and 
evidently caused by thmi. These intervals were largest towards the southern 
extremity of the crescent. I was particularly struck with the fact, that the 
lunar mountains broke through the crescent while it yet appeared to be 
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Black ligaments 
across crescent 
not seen. 


Bnil/s black 
lines not seen. 


Two grey bands 
across the 
crescent. 


Not the least 
trace of Bally's 
beads or stress 
seen at the be- 
Sinning of 
totality. 


considerably broader than the extent of their own projection beyond the 
general outline of the moon’s circumference. This was very observable in 
the case of the largest of them, which divided the .crescent so long before 
it seemed capable of doing so, as to take me quite by surprise. The lunar 
mountains had thus the appearcince of being drawn out into narrow black 
threads, reaching to the exterior edge of the sun. 


Professor Olufsen. 

“Astr. Nachr.,” Vol. xxxiii., p. 219. 


Calmar, 

2Sth July, 1851. 


Die schwarzen Striche, die man bei friiheren Gelegfenheiten zwischen 
den Randem der Sonne und des Mondes beobachtet hat, habe- ich nicht 
gesehen. 


Dn C. Lr. von Littrow* Rixthoft, 

28th July, 1851. 

“ Astr. Nachr.,” Vol. xxxiii., p. 132. 

Von F. Baily’s schwarzen Linien sah ich nichts. 


Dr. L>. Feldt. ’ - . frauenburo, 

28th July, 1851. 

“Astr. Nachr.,” Vol. xxxiii., p. 162. 

Ich bemerkte etwa 40 Secunden vor dem Verschwinden des letzten 

Lichtstrahls.eine leise Andeutung von zwei fast parallelen 

grauen Streifen, welche wahrscheinlich, von dem, rauhen Mondrande her- 
riihrten. 

M. Otto Struve. . Lomza, 

i6th July, 1851. 

“ Beobachtung der Totalen Sonnenfinstemiss,” yon Otto Struve, p. 7. 

Beim Eintritt der totalen Verfinsterung, bei welchem ich auch nicht 
die geringste Spur vbn den Bailyschen Perlen oder Streifen wahrgenommen 
habe. 




Bail^s Beads. 




Lieut. Gilliss; , , near. OLMOS, PERU, 

7th Sept, 1858. 

■ • 

“An Account of the Total Eclipse of the Sun on Sept. 7th, 1858, 33 
observed near. Olmos, Peru.”— “ Smithsonian Contributions to Know¬ 
ledge.” ; ....... . ; 

(p. 8.) At from twelve to fifteen seconds before the beginning of 
to tali ty the entire line—^then perhaps 35 extent ^bfoke up into masses 
of unequal length, showing detached portions wholly separated from the 

Vest by dark lines. ' ' ‘ 


Mr. Wm. Wray. 


Cammesa, 

18th July, i860. 


MS. Reports of the Himalaya Expedition. . 

As the sun disappeared the whole of the slender crescent was broken 
up into fragments exactly corresponding to the lunar depressions, but, as 
it appeared to me, in a curiously exaggerated manner. Whilst the moon s 
mountains approached very near to the solar limb, their summits seemed 
suddenly to shoot out and meet the limb, forming dark bridges, which bore 
a resemblance to parallel lines in the thin crescent.^ The broken-up 
portions then underwent many changes of form, and disappeared at suc¬ 
cessive intervals, at no time resenfibling beads, but as in-egularly shaped 
fragments which before vanishing passed into points still of great brilliancy 
but without sensible diameter. > 


Mr. T. C. Janson. 


Burgos, 

i8th July, i860. 


MS. Reports of the Himalaya Expedition. 

The lower part of the limb broke into three irregiUar fragments— 
not like beads, but resembling the appearance of water as it dries up some¬ 
times under a hot sun. These remained in sight for about ten seconds. , 


M. Bianchi. 


Vitoria, 

i8tli July, 186a ; 

“ Uber Totale Sonnenfinsternissej” Dr. von MMler, Jena, 1861. 

(p. 20.) Vier bis funf Sekunden erblickte ich in meinem 50 Mai ver- 
grossernden terrestrischen Fernrohr die schwo^rzen Streifen sich au SsftJTtolaiity. 
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Bidly*s Beads. 


schmaien Sichd abzekhnen. Sie erscbienen starker und gedrangter im 
untern Theile der Sichel. Es schien mir (versichern kann ich es nicht) 
deiss auch am obem Ende die Stireifen dichter waren; in der Mitte waren 

sie entschieden am sparsamsten. Die Streifen schwanden und 

flossen in einander; die Totalitat brack ein. 

Mr. £. P. Seaver. Sprinofield, Illinois, 

7th Aug., 1869. 

“United States Coast Survey Report for 1869,*’ Appendix, No. 8, 
P- 4 ^ 

As the crescent grew very thin, beads began to fprm at each end, 
little black lines with sharp ends apparently shooting from the moon’s disc 
in a radial direction across the thin crescent and chopping it into beads. 
At last the crescent was reduced to a string of beads about an inch and a 
half long,* which trembled for an instant and then suddenly disappeared. 

. . i . The beads were not globular, but diamond-shaped, from an apparent 
adhesion to each other and to the limbs of the sun and moon. 

Prof. Q. W. Hough. Mattoon, Illinois, 

7th Aug., 1869. 

“ Journal of the Franklin Institute,” Jan., 1870, p. 62. 

The duration of Baily’s Beads was accurately recorded on the chrono¬ 
graph by Mr. Swift and myself, and found to be 5^ seconds. 

Prof. S. P. Langley. Oakland, Kentucky, 

7 th Aug., 1869. 

“ United States Coast Survey Report for 1869,” Appendix, No. 8, 
p. 22, 

“Bailjr’s Beads,” so called, were seen for fifteen seconds or more. 
Th^ were long and thin, rather than points of light, and apparently moved 
with the moon. [The station Wcis near the southern limit of the path of 
totality. The sun was only seen to be totally eclipsed for about one 
second.] 

* The phenomenon was observed on the screen of a camera attached to a telescope. The 
son’s disc was 4f inches in diameter. 




Baily^s 
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Mr. Geo. W. De^n. SHELBmiiE, Kentucky, 

7th Aug., 1869. 

“ United States Coast Survey Report for 1869,” Appendix, No. 8, 
p. 26, 

About three seconds before this [the commencement of totality] was 
recorded, the delicate line of sunlight suddenly separated into minute 
fragments, resernbUng very much a string of brilliants, which disappeared 
like snow under a white heat, producing one of the most brilliant and 
startling effects of the total eclipse, I have.no doubt of the fact that the 
dark lines which I saw for three seconds before totality were identical with 
the elevations which I saw upon the moen at the instant qf first contagt, 



CHAPTER XVIII, 


SWIMMING ROUND AND . FLOWING TOGETHER OF -BAILY’S 

. BEADS. 

Of the observers who describe Baily’s Beads as appearing to move, there 
are some who speak of the whole line of luminous points as swimming, 
waving, or moving together as a whole; while others describe the phe¬ 
nomenon as if only the separate beads of light changed form or flowed 
into one another. 

Of the first class, Grover describes the luminous points as appearing 
to wave from the extremities to. the centre of the crescent like gas lights 
in the wind. Ashe speaks of fragments which appeared to swim from 
the centre towards the cusps. Rottenberg describes flashes of light run¬ 
ning along the moon’s limb at the instant of contact, but does not mention 
the direction of their motion; and Langley, whose observation is given in 
the last chapter, says that the points of light, as seen from his station near 
th§ southern limit of totality, seemed to move with the moon. 

Stephenson and Hough, as well as Baily, Swan, and Bianchi, whose 
observations are given in the last chapter, describe some of them the beads, 
and sopie the dark intervals, as running or flowing into one another like 
drops of water or globules of mercury. 

Seaver, in 1869 (see last chapter), says that the beads trembled for 
an instant before they disappeared. 

On the other hand, Dunkin in 1851, and Tennant in 1871, are very 
definite in their assertion that there was no running or flowing together 
of the beads during their disappearance. 
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Captain John Grover. ■ Near Nice, 

8th July, 1842. 

“ Monthly Notices,” Vol. v., p. 207. 

Just before the total obscuration, when about three minutes of the 
sun’s disc remained visible, a most splendid sight presented itself; this 
crescent of light was suddenly changed to luminous points, which appeared 
to wave from the extremities to the centre of the crescent; presenting pre¬ 
cisely the appearance I have witnessed at an illumination when a d^ice in 
gas has been swept over by a strong breeze. 

Mr. Robert Stephenson. Fredrichsvaarn, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 43. 

The reappearance of the .sun was remarkably instantaneous, represent¬ 
ing not a fine thread of light, as it had done on disappearing, but a series 
of spots of silver light, which gave the idea of globules of mercury rushing 
amongst each other along the edge of the moon. In two or three seconds 
their apparent motion ceased, and they settled into a steady crescent. 

Mr. Dunkin. Christiania, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 12. 

The beads, if I may call them so, were perfectly steady, their only 
change being their gradual disappearance as the total obscuration of the 
sun approached. 

Lieut. E. D. Ashe. Aui.kzavik Island, 

iStliJuly, i860. 

“ Report of the Superintendent of the United States Coast Survey,” 
Appendix No. 21', pp. 24, 25. 

The bright crescent was reduced to a thin line of light. Shortly 
afterwards it broke up into fragments, which appeared to swim from the 
centre towards the cusps. 

Royal Astron. Soc., Vol. XLI. • . . M 



io6 Swimming Round and Flowing Together of Bailfs Beads. 

The Baron de Rottenberg. Valencia, 

18th July, i860, 

MS. Reports of the Himalaya Expedition. 

I did not see Daily’s Beads as they are usually described, but as flashes 
of light running along the moon’s limb at the instant of contact. What I 
saw, and what I am quite certain about, is this : Before the sun entirely 
disappeared, there remained at the right extremity three or four points of 
light—some separated from each other—exactly resembling the points of 
light seen on the moon’s limb when two or three days old, running into 
the darkness of the terminator. 

Prof. G. W. Hough. Mattoon, Illinois, 

7th Aug., 1869. 

“The Total Eclipse of Aug. 7th, 1869,” by Prof. G. W. Hough. 
8vo, Albany, 1870. 

The slender crescent of light was suddenly broken up into numerous 
globules, resembling drops of water flowing together, or a string of beads. 
One observer compared it to a chain of sausages of unequal lengths. 

Lieut.-Col. Tennant. Dodabetta, near Ootacamund, 

i2th Dec., 1871. 

Report of Col. Tennant, p. 5. 

In following the retreating cu.sp, I saw what must have been Daily’s 
Beads; but they were clearly small specks of light passing hollows in the 
moon’s limb, and enlarged by the irradiation of the telescope. I kept one 
of them some few seconds in the place corresponding to the middle of the 
slit, and am quite satisfied that there was no running or flowing. 



CHAPTER XIX. 


THE MOON AND CORONAL RAYS SEEN TO ROTATE. 

The appearance of rotation described in the following extracts is not 
confined to the first few seconds of totality, though Wyberd and Brogi de¬ 
scribe the phenomenon as if it was especially visible just after the moon’s 
disc had appeared to rush forward on covering the sun. The other ob¬ 
servers speak of the corona as if it continued to revolve. Lethbridge 
says “during totality,” and Ulloa is careful to say that he did not observe 
the revolving corona till five or six seconds after the immersion. See 
also the observation of Haase given in the chapter on the apparent 
motion of coronal rays during totality. Haase’s observation was made 
only a few seconds before the end of totality. 


Dr. Wyberd. Carigfergus, Ireland, 

29th March, 1652. 

“ Astronomia Britannica,” by Vincent Wing, London, 1669, p. 356. 

Luna momento quasi et eximprovisd, totam se intra Disci Solis orbi- suddenly throw 

^ itself within the 

tarn seu ambitum (quatenus conspectui nostro appareret) tarn agihter 
iniiciebat, ut circumas[crc aut circu?nvolvcre vtdcretur, sicut Catillus seu 
Molaris superior (Cursor dictus). Sole tunc circumcirca ejus hmbum seu 
marcinem splendidulo vel corusco apparente, ut esset quasi Spectaculum ing li plcasiint 
Rolatioiiis dictum, aspectu sane valde jucundum ac notatu dignum, etsp«t^«of 
quidem mqualit^r undique post unum temporis minutum (tamquam conjec- 
tare poteram), circiter dimidium digiti, aut ^ saltern (quantum etiam con- 
jicere licebat) instar circuli luciduli, vel Coronae subrutilae; et tunc pro certo 
centralitdr conjuncta erant Luminaria quoad apparentiam. 



Many persons 
at Montpellier 
asserted that 
the corona 
turned round 
like a firework. 


io8 Tlie Moon and Coronal' Rays seen to Rotate. 

bon Ulloa. Observed at Sea, 

24th June, 1778. 

“Phil. Trans.,” Pt. i. for 1779. 

(p. 108.) Five or six seconds after the immersion we began to observe 
round the moon a very brilliant circle of light, which seemed to have a 
rapid circular motion, something similar to that of a rocket turning about 
its centre. . 

M. Arago. Montpellier, 

8th July, 1842. 

“ Annuaire pour 1846 du Bureau des Longitudes,” p. 333. 

A Montpellier, plusieurs personnes pretendirent que la couronne 
n’etait pas fixe, qu’elle tournait sur son centre, comme les soleils des feux 
d’artifice. 

Capt. Lethbridge, R.N. H.M.S. Trafalgar, Gibraltar, Spain, 

22nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

During the totality a bright ray of light appeared to radiate from the 
centre around the circumference of the moon, varying in length. 

Giuseppe Brogi. Maria Louisa Observatory, 

22nd Dec., 1870. 

“ Monthly Notices,” Vol. xxxi., p. 58. 

At the moment of totality the sun and moon seemed to run together 
like one wheel running inside another in opposite (Erections; then imme¬ 
diately the corona appeared. 

Officer on board H.M.S. Caledonia. Arce Reale, near Catania, 

22nd Dec., 1870. 

Report of Lecture at the Royal Institution by Mr. Lockyer, “ Nature,” 
Vol. iv., p. 233. 

[Mr. Lockyer said] When I saw an officer of one of the ships at 
Catania, I asked him if he had taken a drawing of the corona. “ No,” he 
said. I asked him, “ Did you see any rays ? ” “ Yes.” “ Then why did 

you not make any drawing of them ? ” His answer was, “ How on earth 
could you draw a thing that was going round like a firework ? ” 



CHAPTER XX. 


THE MOON APPEARS TO JUMP FORWARD AT THE 
BEGINNING AND END OF TOTALITY. 

Besides the observations of Maclaurin, Baynes, Rosario, and Boesinger, 
see those of Wyberd and Brogi given in the last chapter. Wyberd and 
Baynes describe the even motion of the moon as appearing to be ac¬ 
celerated at the moment when the lunar limb blotted out the last trace 
of the photosphere.* Maclaurin speak.s of the motion of the moon as 
appearing to be quicker at the formation and dissolution of the annulus; 
and Bop:siNCrER describes the moon as appearing to make a jerk eight or 
ten seconds before the end of totality—that is, at the moment when it 
would be uncovering the brighter layers of the chromosphere. Rosario, 
though he speaks of the sun as appearing to jerk, no doubt refers to the 
same phenomenon. 

* Observer have repeatedly noticed that the solar crescent appears up to the last moment 
before its extinction as a band of sensible width, and the sudden disappearance of such a com¬ 
paratively broad line of light will no doubt account for the apparent acceleration alluded to. 
The increase in the breadth of the solar crescent due to irradiation is well illustrated by an 
observation of Piazzi Smyth, who observed the Annular Eclipse of March isth, 1858, at Brent- 
wc;pd, in Essex. In describing it in the “ Monthly Notices,” vol. xviii., p. 185, he says >—“ All 
the middle part of the eclipse was seen by the naked eye, through driving clouds, nimbi and 
cirrostrati the whole of the time. The eflcct of a dense part of a cloud in decreasing irradiation 
and of a rare part in increasing it, was very remarkable, the solar crescent being made alternately 
thin and thick.” See also the observation of Dawes in the chapter on Baily’s Beads, where he 
remarked that tlic lunar mountains appeared to break through the solar crescent, while it 
appeared considerably broader than the extent of their own projection beyond the general out¬ 
line of the moon’s circumference. 




110 3lQon appears to Jump Forward at the Beginning and lind of 'Jh/ah'ly. 


Prof. Colin Maclaurin. Croxby, near Ayr, Stiori.ANii, 

i8th FcIj., 

Hutton’s Abridgment of the “Phil. Trans.,” Vol. viii., p. 170. 

It was observed that the motion of the moon appeared more cjuick in 
the formation and dissolution of the annulus than during its conlimianct!. 
This is particularly described by Mr. Fullarton, of Fullarton, in a very 
exact account of the eclipse as it appeared at his seat at Croxh)', near Ayr, 
on the west coast of Scotland. He writes that “ the annulus appcuin-tl to 
be nearly of a uniform breadth during the greater part of the time of its 
continuance, but sdemed to go off veiy suddenly; so that when tht; tli.sc of 
the moon approached to the concave line of the sun’s disc, thtjy .s(;em<*tl to 
run together like two coirtiguous drops of water on a table, when th«-y 
touch one another; ” and he adds, that it came on in the same way. 'I'his 

appearance seems to be accountable from the same optical deception as the 
former. 


Mr. R. E. Baynes. 


San Lui ak» 


MS. Reports of the 1870 Expedition 

I saw Baily s Beads with perfect distinctness. . . 

seemed to throw herself over the sun, and immediately all 
shot out. 


22iul 


. Then the moon 
at once the corona 


Mr. P. C. Rosario. 

MS. Reports of the 1871 Expedition. 


MAN 0 AI,()RE, 

nth Dec., 187U. 




M. J. Boesinfer. 

“Nature,” Vol. v., p. 300. 


OOTACAMUNI), 

12th Dec., 1871, 


as 


If ^ totality ended 

lad made a jerk (stnmbled against something). 



CHAPTER XXI. 


THE CHROMOSPHERE SEEN AS A CONTINUOUS RED ARC. 

Towards the end of totality the prominences upon the sun’s western 
limb appear to increase rapidly in number, and at length they are seen to 
be joined together at their base b)' a streak of red light which has in some 
cases been traced extending over an arc of more than 6o° along the moon’s 
limb. Stannyan speaks of the blood-red streak seen by him as continuing 
to be visible not longer than six or seven seconds of time. Halley says 
two or three seconds, and Bullock two seconds. 

A similar red arc is also visible at the commencement of totality. 
Littrow describes that seen by him just after the sun’s disappearance as 
d‘2 broad. 

The early date of some of the following observations* seems to indicate 
that the red arc must (at all events in some eclipses) be conspicuously 
visible. It is intensely bright compared with the corona; indeed, Bullock 
seems to have mistaken it for the reappearing sun. The colour of the arc 
is variously described, thus :— 


* Later observations are very numerous, but since the continuous character of the chromo¬ 
sphere is now clearly proved by the spectroscope, we have not thought them worth extracting. 
Prof. Grant has collected several observations made during annular and total eclipses, and has 
embodied them in a paper entitled, On Telescopic Observatiom of the Phenomena seen in con¬ 
tinuity with the Moo/is Limb during Eclipses of the Sun^ and the results which have been therefrom 
deduced^ published in the ‘‘Monthly Notices,” vol. xxxii., pp. 33—41, It is, however, due to Prof. 
Grant to mention that long before the date of this paper he had recognized the fact that the 
prominences were united at their base by a continuous red arc. In a chapter of his “ Physical 
Astronomy,” written in 1850, he speaks of what we now call the chromosphere as a “ stratum of 
nebulous matter,” and distinctly describes it as enveloping the photosphere. Bullock’s obser¬ 
vation, made in 1868, is given to show the intense brightness of the red arc. For observations 
of the chromosphere as seen in i860, see inter alia the Reports of Airy, Aguilar, Byrne, Perry, 
R:)ttenberg, and Weyer. 
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1706. Stannyan. 

6 or 7 seconds before the end 
of totality. 

A blood-rcd streak. 

1715. Halley 

2 or 3 seconds before the end 
of totality. 

Narrow streak of dusky but 
strong red light. 

Louville. 

Towards the end of totality. 

A circle of very vivid red. 

1806. De Ferrer. 

Towards the end of totality. 

A zone, similar in appearance 
to a cloud illuminaletl by 
the rays of the sun. 

1842. Schumacher. 

Shortly before the end of totality. 

A narrow rose-red layer. 

1850. Kutezyeki. 

An instant before the reappear¬ 
ance of the sun. 

Like a narrow ginlle of tlnnes. 

1851.'^ Littrow. 

Just after the commencement of 
totality. 

A carmine-red edge to the 
moon’s limb, with a saw like 
outline. 

i860. Grant. 

Before the end of totality. 

Streak of red light e\ten<ling 
over an arc of alnait .\s 
the moon’s limb. 

1868. Bullock. 

About 2 seconds before the end 
of totality. 

A thin rim of beadetl fire, like 
intensely glowing coals. 

Captain Stannyan. 

“Phil. Trans.” for 1706, p. 2240. 

Bkrnk., 

12th May, 


The sun .... at its getting out of the eclipse wn.s pnxuich'd !>}' u 
blocd-red streak of light, from its left limb; which continued not longfor 
than six or seven seconds of time. Then part of the sun’s disc appipart'd 
all of a sudden. 

Dr. Edmund Halley. Royal Society’s House, Crank Court, Lonikin, 

3nl May, 1715. 

“ Phil. Trans.” for 1715, p. 249. 

And about two or three seconds before it \i.e, the emersion], on the; 
same western side w’here the sun was just coming out, a long and very 
narrow streak of a dusky but strong red light seemed to colour the dark 
edge of the moon, though nothing like it had been seen immediately after 

* See also the observ-ation of Schmidt given in the next chapter. He describes two arcs of 
the chromosphere as being visible 4 seconds before the end of totality. 
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the immersion. But this instantly vanished upon the first appearance of 
the sun. 

M. de Louville. London, 

3rd May, 1715. 

“ Memoires de I’Academie” for 1715, p. 123. 

J’ai observe que vers la fin de 1 ’Eclipse enti^re il y avoit autour du 
bord de la Lune, qui n’avoit pas encore quitte le Soleil, un cercle d’un 
rouge trds-vif dont le limbe de la Lune etoit borde. 

Mr. de Ferrer. 'Albany, 

i6tli June, 1806. 

“Transactions of the American Philosophical Society,” ist Series, 
Vol. vi., p. 274. 

A little before the illumination of the lunar disc, I observed a zone to 
issue concentric with the sun, simUar to the appearance of a cloud illuminated 
by the rays of the sun. 

Prof. Schumacher. Vienna, 

7th July, 1842. 

“ Annalen der Sternwarte in Wien,” Vol. ii., Neuer Polge, p. xxxiii. 

Kurz vor dem Ende der totalen Finsterniss erhob sich an dem Theile 
des Mondrandes, wo der erste Lichtfunke austreten sollte, eine schmale 
rosenrothe Schichte, die aber, als dieser Lichtfunke erschien, zugleich 
mit den rothen Bergen, und dem Lichtringe, der den Mond umgab, ver- 
schwand. 

M. Kutezyeki. Honolulu, 

8th Aug., 1850. 

“ Comptes Rendus,” Vol. xxxii., p. 581. 

Un instant avant 1’apparition du Soleil, . . . . il a apparu sur le bord 
de la Lune, se projetant sur la portion tres-lumineuse de la couronne, une 
multitude de petits points trAs-rapproch 4 s, . . . . le tout faisait I’effet d’une 
tres-mince ceinture de flammes occupant au moins 60 degrds, dont les 
sommets roses formaient un cercle rouge vif sur le bord de la Lune avant 
r emersion. 

Royal Astron. Soc., Vol. XLI. 


A band of vivid 
red observed 
around the 
limb of the 
moon towards 
the end of the 
total eclipse. 


Shortly before 
the end of ' 
totality, a nnrmw 
rose-retl layer 
.seen along tlmt 
part nf the 
ninun’s limb 
where the sun’s 
light first 
appeared. 


An instant 
before the rutip- 
penrance of the 
sun there ap¬ 
peared along the 
moon’s limb a 
multitude of 
little points very 
near together, 
which gave the 
effect of a very 
narrow band of 
flame, at least 
60" long. 
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Dr. C. L. von Littrow. Ris imti r. 

.tSiIi Juh, i:m. 

“ Astr. Nachr.,” Vol. xxxiii., p. 132. 

abgenommenem Blendglass xuiuic’hst antVn-l. \v.»r 
dS^*’eine karminrothe, sageformig begrenzte Einfassung ties Moiulfaiulfs, die 
^ Stellewo die Sonne verschwunden war .... urn Itreilehten 
^Jfi**"* etwa o'*2 breit erschien. 


Prof. Grant. 


SlKRRA I>K Ttil.n'so, 


i8lh July, l.'Rxt 


MS. Reports'of the Himalaya Expedition. 

While I was engaged in observing the last-mcntloneil promiin'iio* I 
perceived a little below it several other small peaks which had just come 
into view; and a few seconds afterwards the motion of the moon di.scloscil 
a long stratum uniting them together at their bases, giving to the whole 
phenomenon the aspect of a sierra resting on the moon’s limb aiul extend 
ing over an area of about 20. This continuous succc.ssion of promineiu^es 
was intensely red, resembling in colour the most beautiful vermilion. Its 
light was veiy much condensed, there being an entire absem't. of streaks 
which characterized the larpr prominences. The reappearance of the sun 
was preceded by an excessively narrow band of red light apparently touch 
ing the moon’s hmb, and connecting itself with the sierra piwiously 

observed Thjs long streak of light extended over an arc of about 2, of 
the moon’s hmb. 


Capt. Bullock. Mantawalu Kiki, Cki.kiiks, 

MS. Observations of the 1868 Eclipse. 

eapi^ared, there suddenly broke out a thin rim of beaded fire like in- 



CHAPTER XXII. 


TELESCOPIC OBSERVATIONS OF YOUNG’S STRATUM. 

Schmidt, Fearnley,* Secchi, and Tacchini have observed that the lower 
layers of the chromosphere which are uncovered by the moon’s limb, in 
the few seconds immediately preceding the end of totality appear of a 
decidedly whiter hue than the prominences and upper parts of the chromo¬ 
sphere which have been previously uncovered. Schmidt describes the red 
arc of the upper chromosphere as appearing to be separated from the 
dark limb of the moon by an intensely shining, silvery-white line of light 
—which has, no doul)t, frcciuontly been mistaken for the returning light of 
the phbtospherc; and hence, probably, the double observations of the 
commencement and end of totality described in the next chapter. 

Besides the telescopic observations of the lower or white chromo¬ 
sphere, see the spectroscopic observations of Young, Pye, and Burton, in 
1K70, Maclear and Fyers in 1871, and Stone in 1874, from which we 
learn that the number of bright lines visible in the lower chromosphere is 
almost innumerable. 


Mr. Hind. R(T.veiabero, 

281I1 July, 1851, 

“ Memoirs of the R. A. S./’ VoL xxi., Pt. i., p. 83. 

[Speaking of a prominence on the western limb, Mr. Hind says:] I 
saw this extraordinaiy prominence four seconds after the end of totality^ f but 

* Prof. Icarnlcy, in the MS. Reports of the Himalaya Expedition, gives two coloured 
drawings, which show an arc of some 30° of red chromosphere, separated from the moon’s limb 
by a i>aler layer. 

i'Mr. Hind ajipcars to have mistaken Young’s slratinn for the reappearing photosphere. 
This assumption derives additional sujiport from the fact tl\at lie observed the corona on the 
western side [that is on the side of the reappearing crescent] at least five seconds after the reap¬ 
pearance of the sun.” 
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at this time it appeared detached from the sun’s limb, the slronj^ wliitf li^du 
of the corona intervening between the limb and the bust* ol tlv* proinin<*iu’t*, 

.On the south limb of the moon appeared a long rung«* <‘f mso- 

coloured flames.The bright rose-red of the tops of lh«*so projec¬ 

tions gradually faded towards their bases, and along the mf)on’s Hinl) 
appeared a bright narrow line of deep violet tint. 


Dr. Julius Schmidt. 


KASTKMJl H*;, 

.bSthJuly. iSifi. 


f^v ^ccrn.Is 
'.'.•f T-- ih-j en.; of 
t' '1.,!!:;' the 
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veil .i-. a 




’■ Jiini): 

'■ ;'.rr.i he- 

1 .. *•>. 1 1 IT 


::!i: red .'iro 


.V.: fr ..m "tb 

M liitiO hv: 


“ Beobachtung der totalen Sonnenfinsterniss: ” Schmidt, Bonn, 1.S5.?. 
(p. 8.) Etwahochstens 4 Secundenvor dembeaoichneten Moinenlc sah 


i. r,: vrFthe wuci ucii a<.awd.rzcxi ivionarana nin, und cincn war (n«*sr 

: rfliessende Bewegung wiederum nur die Folge votu I'orlriicken 
Mondes, der das Lichtdieser rothen Schicht in der Niih.* b.‘id.*r Pro- 
tuberanzen zuerst hervortreten Hess, weil sie dort augensclitenlich als •!!<* 
Fortsetzung der Boschungen der oftgedachten Gestulttm t‘rst;hi<*n uml 
hbher lag. i»*5 vor dem Ende der Totalitat veroinigten sich ln*iil<* 1 .ini.*n 
m der Mitte zu emem vollstandigen hochst zarten Bogen von stark r<>s<*n • 
rothem Lichte, dervielleicht einemkleineren Krtimmungsradius als th'm (I<*s 
es, angehorte. In seiner ganzen Erstreckung schicn cr aus <;incr.schr 
grossen Menge der kleinsten Protuberanzen zu be.stchcn, von clen(‘n c-inige 
den Bogen etwas uberragten. Nun glaubte ich im Momento der Bildtuig 

blicke trennr^ erwarten zu miissen. In dcmstfllicn Augeii- 

beiden tritt ^ dunklen Mondrandc, und zvvi.schen 

hen" To ceTtW 1 T I-'J^tlinie 

^.londe gesebaden. Erne Secunde lang mochte ich sic gesohen haben. 



Wet 
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Licht der Sonne wie ein Blitzstrahl hervorschoss, und in demselben 
Augenblicke die ganze Reihe der wunderbaren Erscheinungen zum 
Verschwinden brachte. 

Padre Secchi. Desierto de las Palmas, 

18th July, i860. 

“ Relazione delle Osservazioni, etc.” : P. Secchi, Rome, i860.' 

(p. 18.) Intanto 1 ’ arco coronato di protuberanze si faceva sempre piil 
vivo e pill largo, e la lor base rivestiva una tinta pih chiara che sfumava in 
un bianco deciso. La sua estensione totale era almeno di 60°. 

Sig. A. Tacchini. ^ Terranova, 

22nd Dec., 1870. 

“ Rapporti della Commlssione Italiana,” p. 131. 

Vidi che 1 ’ arco ro.seo si trasformava in un bianco pallido alia base, 
presagcndo la fine del fenomeno. 


An arc, crowned 
with protube¬ 
rances was seen 
for at ea.st 60" 
along the moon’s 
limb ; its base 
appeared of a 
decided white 
colour. 


The red arc 
transformed 
itself into a pale 
white at its base 



CHAPTER XXIII. 


DOUBLE OBSERVATION OF THE COMMENClCMI^N'l' AN 1 > 
END OF TOTALITY. 


It will be seen from the extracts given in this chapter that the Itrightiuvss 
of the solar envelopes immediately surrounding the photosphert' is such 
that observers have frequently been puzzled in determining th«‘ exact 
moment of the commencement or end of totality. According In the nl>snr 
vationsof Airy, Robinson, Smyth, (Tisserand, Olky, 1 Iatt. .Sii tuan.) 


and Rosario there would appear to be a bright layer abovii the plminsphcrc 
with a defined upper limit. But according to the obscrvatif)ns of Si-.. m 
andEVER, both made in i860, the degradation in brightness iV.un the 
photosphere outwards is perfectly gradual. It is possible (an.) iVntn .sp,r 
troscopic ohserx'ations it appears probable) that the liright Ia>-er at the 
base ot the chromosphere may differ materially in thici;nc.ss at different 

tvvo Ss of ? 5 s. In 1868 the interval Ix-tvveen the 

two sets of observations at Wha-Tonne was iz s. 


Church of this .Suferoa, nf.au Turin. 

“MonthlyNotices.»VoI.v.,p.2i7. J 

.he ^ -- viewing 

sm.'tlJ illuminated ring was closing'' the eyepiece, while the 

parapet on which the short telescone^?" /’ "" 

its with the inte:l!^rirmtT"’r'- 
hetw-een the appearance of Mn. Bailt-s h^ d n "''‘'‘I”*" 

I saw the ntoon-s limb advance to the s^a"^ 

" cover it completf.dy. 
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I withdrew my eye for a moment from the eye-piece, when I heard my 
companion remark that the sun was nearly gone. I said firmly, “ It is out.” 
On being assured that it was not, I again applied my eye to the telescope, 
and to my infinite surprise I again saw the narrow ring of the sun’s disc, 
not quite so bright as before. I again saw the moon’s limb advance to the 
sun’s limb, and cover it. In other words I saw the totality completed 
twice. With regard to the fad, I can only say that I was at the time most 
fully alive to everything that occurred, and that I was specially prepared 
for an observation which I expected to be one of the most important in the 
whole eclipse; and I have not the smallest doubt that the thing occurred, 
under the circumstances in which it was viewed with my telescope, precisely 
as I have stated. 

I was assured by my companion that there was a cloud upon the sun at 
the time when I first saw its extinction, and this cloud, though not sufficient 
to conceal tlu! edge of the sun’s disc from the naked eye, might be sufficient 
to conceal it as viewed in a telescope, in which the specific brightness of 
any surface is much less than to the naked eye, and which also was armed 
with a dark glass. 

Dr. Robinson. Island ok IUif., 

Professor Piazzi Smyth, '28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 26. 

Dr. Roiunson [who had noted the commencement of totality at 2 h. 
55 m. 13 s. also] gave a second signal which was not heard by the person 
at the chronometer, but which he thinks was 5 s. after the other. During 
the time when Ur. Robinson’s signals were being given Professsor P. 
Smvtii continued to see the sun’s limb of a very visible breadth and well 
defined, but faint through clouds. But he observed at Dr. Robinson’s 
signals sudden depressions in the brightness of the surface, and at last, 
when he also gave the signal for the beginningof totality, the limb seemed 
to vanish at once, while having still a sensible breadth and being well 
defined.* 

* Trof. riazzi Smyth remarks that these variations may have been the oUect of the passing 
clouds, but he is rather iucluied to think that, from their insUntaneity, they must have been 
produced by variations of the solar light itself, and that the fact of such variations would pro- 




The occultatioti 
was not instanta¬ 
neous like that 
of a stiir, but 
p;radu.'il. 

Having taken 
away the dark 
glass he was sur¬ 
prised still to see 
a thread of white 
sunlight) which 
was so bright 
that the eye 
could hardly 
bear it 


Tisserand and 
Olry noted the 
time of the com 
mencement of 
totality as 12 & 
earlier than tha 
noted by Hatt 
and Stephan. 


1 20 Double Observation of the Comvunccmcnt afid End of Totality. 

Prof. Weyer. Vitoria, 

18th July, i860.. 

MS. Reports of the Himalaya Expedition. 

The duration, which I found 2 h. 43 s., was immediately after compared 
by some of the observers. As far as I recollect, Mr. Schulz found it 
2 m. 48 s., and Mr. Madler 2 m. 50 s., Mr. d’Arrest 2 m. 53 s., and 
Mr. Thiele, I believe, nearly the same. The differences proved to be in 
the observed end of totality, and may perhaps be explained by the layer 
of red light, where the sun was to reappear, growing more and more vivid 
as the end approached. 

• Padre Secchi. Desierto de las Palmas, 

18th July, i860. 

“Relazione delle Osservcizioni, etc.’', P. Secchi, Rome, i860, p. 14. 

L’ occultazione perd non fu istantanea come quella delle stelle, ma 
molto graduata, sicchS stimo impossibile accertarne la frazione del secondo 
con precisione e la credo assai dipendente dall’ oscurit^ del vetro colorato. 

Tolsi allora immediatamente 1 ’ offuscante dall’ oculare e fui sorpreso a 
rivedere tuttavia un filo di Sole bianco, e di luce si forte che mi offese 
r occhio, ma il suo splendore and6 si prestamente diminuendo che potei 
sostenerlo. 

M. Tisserand. Wha-Tonne, 

M. Olry. . i8th Aug., 1868. 

M. Hatt. 

M. Stephan. 

“ Rapport sur I’Observation de I’Eclipse de Soleil,” par M. Stephan, 
p. 19. 

Le premier, contact interieur fut observe par MM. Tisserand, Olry, 
Hatt, et Stephan, qui trouvdrent les nombres suivants exprimes en temps 
moyen de Wha-Tonne. 

bably be much more evident when the sun was almost obscured by a thick cloud than when 
totally uncovered, as the eye is so veiy much more sensible to a difference in the brightness of 
two objects when they are both feint than when they are both bright. 

Professor P. Smyth observed the commencement of totality at ah. 57111. 9s., or i m. $6 s. 
after Dr. Robinson’s first signal. 



DStibk Observation of the Commencmicnt and End of Totality. 12 i 


Tisserand. 

23 h. 39 m. 23-IS. 

Olry. 

23 li. 39 m. 23-8s. 

Hatt. 

23 h. 39 m. 3S'is. 

Stephan. 

23 h. 39 m. 3S'9s. 


Ces quatre nombres pr^sentent une remarquable particularite: les deux 
premiers sont presque identiques; il en est de mSme des deux derniers; 

mais la raoyenne de ceux-ci et celle de ceux-1^ different de, I2'i s. 

r^orsque le contact se produit, la disparidon de la lumifire n’est pas instan- 
tanee; pendant plusieurs secondes, il subsiste, de part et d’autre, du point 
du tangence, un arc brillant trfis-mince et d’un 6clat tellernent vif qu’il peut 
produire une illusion sur la reality du contact . . . . Je n’hesite pas i 
considerer le globe du soleil proprement dit comme environned’une couche 
diaphane mince et trSs-brillante, surmontant incimediatement ce que I’on est 
convenu d’appeler la pbotosphGre. 

Or, M. Tissera-nd est sur d’avoir note 1 ’instant du contact proprement 
dit. M, Olry n’a pu voir que ce contact; M. Hatt a continue de compter 
la seconde jusqu’ 5 . la cessation de toute lumicre vive, et, quant a moi, 
distinguant parfaitement le contour extdrieur de la couche, j’ai marque 
I’instant de son occultation par le bord de la lune. 

Mr. P. C. Rosario. Mangalore, 

nth Dec., 1871. 

MS. Reports of the 1871 Expedition. 

The sun did not reappear gradually or evenly, but seemed to make 
two or three jerks at first. 


J.6 


Royal Astron. Soc., Vol. XLI. 




CHAPTER XXIV. 


APPROACH OF THE MOON’S SHADOW SEEN AT 

TOTALITY. 

The rate at which the shadow of the moon travels over the earth’s surface 
is so great that few observers except those situated upon high ground 
overlooking a great extent of country have been successful in observing it 
in its passage over the earth; but as seen in the air, or travelling over 
distant clouds, its motion can, it would seem, be easily followed. 

Forbes, Airy, J. Peck and W. Beck, Miss Airy, Grant, and. 
Ranyard describe the shadow of totality seen in the distance as appear¬ 
ing like a dark storm upon the horizon. 

Airy, Platt, Mrs. Farrell, Archibald, Hill, and Samuelson de¬ 
scribe the shadow as visible in the air. Mrs. Farrell speaks of the coming 
darkness as appearing to rise from the horizon, “ like the lifting of a dark 
curtain.” Hill speaks of the approaching shadow as “ sweeping up¬ 
wards and eastwards,” and Samuelson as gliding “ swiftly up over the 
heavens.” Platt describes the appearance of the shadow in the air as 
like a dark column or very dark cloud, and Forbes speaks of the approach 
of the “ colonne tendbreuse.” Nones describes the shadow zis of a “ dark 
rose colour,” and Hill refers to “ the deep violet shadow.” 

Lady Airy and Winnecke speak of the shadow as appearing like 
smoke, Mentesino describes it as a “wall of fog,” Samuel'Son as a 
“ vaporous shadow,” and Perowne says that it was neither like shadow 
nor vapour. The same appearance is no doubt referred to by Airy in 
1851, who speaks of a “duskiness in the south-east” which he im¬ 
mediately perceived to be the eclipse shadow. 

Forbes was so confounded by the frightful velocity with which the 
shadow swept over the earth towards him, that he felt as if the great 
building on which he was standing was commencing to fall over in the 
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direction of the coming darkness. Biddulph describes the rapidity of the 
motion of the shadow as “ perfectly frightful; ” he involuntarily listened 
for the rushing noise of a mighty wind. Platt talks of th^ “ frightful 
rapidity” with which the darkness advanced, and Eastman speaks of 
“the rush of a peculiar, almost tangible darkness.” On the other 
hand Hill says that the motion of the shadow was “ much slower and 
more majestic ” than he had been led to expect. 

SiLVERSTOLPE, Grant, Myer, Lindsay, Ranyard, cUid Lane, or 
those with them, failed to observe the passage of the shadow, although 
their attention was specially directed to looking for it. 

Krag, Ragoonatha Chary, Hili., and Myer all noticed that the 
darkness did not commence instantaneously with what appeared to them to 
be the time of the passing of the shadow, but that the darkness gradually 
increased until in a few seconds it appeared to be at Its height. This may 
possibly be accounted for by the illumination which would be derived from 
the clouds and sky in the neighbourhood not yet immersed in the moon’s 
shadow, and does not necessarily indicate that the light of the solar 
crescent was only gradually extinguished. 


M. Duillier. Gkneva, 

12th May, 1706. 

“Phil. Trans.” for 1706, p. 22. 

A little before the total obscuration, the country on the west side did 
already seem overcast with darkness, and after the total obscuration the 
darkness was seen to leave us more and more and to fly eastward. 

f 

Dr. William Stukeley. Boston, Lincolnshire, 

2nd May, 

“Itinerarium Curiosum,” 2nd edition, Vol. i., p. 182. 

I saw both sides of the shadow come from a great distance, and pass 
beyond us to a great distance. 
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Prof. Forbes. Observatory of Turin, 

8th July, 1842. 

“Sur I’Eclipse Totale de Soleil du 8 Juillet, 1842.”—“ Bibliothdque 
Universelle de Geneve,” Dec., 1843. 

The sun TO, (p* 8.) Quelqucs instants avant I’obscurissement totale je dirigeai mes 

doudlfbut the resrards autour de 1’horizon, qui etait en general assez bien eclaire; les 
tt^n woB "vapeurs dans le loiritain reflechissaient beaucoup de lumi^re, etant encore 
^enit dclair^es per la majeure partie du disque solaire, cause de leur distance 

was seen to ap- x j j. x 

? 51 ?mrf*d 5 rk- ligne de Tdclipse centrale. Aussi les Alpes, autant que nous avons 
througih theja^ pu les voir, paraissaient-elles beaucoup plus claires que les pays dans notre 
voisinage. J’aper9us seulement dans la direction sud-ouest une ombre noire, 
standbg “ semblable ^ celle que proj'ette un orage prds d’dclater, qui obscurcit les 
Alpes au midi du Mont-Viso. Ce n’etait pas autre chose que Tombre 
lunaire arrivant ^ nous du midi de la France, ou Teclipse dtait egalement 
totale. J’en fus d’abord convaincu, parce que cette ombre tenebreuse 
vola vers nous avec une rapidite vraiment efFrayante. M. Carlini a pris la 
peine de calculer la vitesse de sa marche sur la surface de la terre, qui fut 
ici (si ma memoire ne me trompe pas) 6 iun mille et demi (d’Italic) par 
seconde, ou de plus de trois mille lieues par heure. D’apr&s ce que j'e viens 
de dire, la tache d’ombre fut, pour ainsi dire, un objet visible, et dont 
I’ceil pouvait mesurer la distance. Ceux qui ont vu approcher une 
machine locomotive, avec une vitesse seulement de lo 4 15 lieues par heure, 
peuvent se former une idee de la stupefaction que causait Tapproche de 
cette colonne tenebreuse, avec une vitesse que Ton peut comparer k celle 
d’un dclair, et qui, en moins d’une derai-minute, lui fit traverser toute la 
plaine comprise entre les Alpes maritimes et la ville de Turin. J’avoue 
que 9’aete pour moi le spectacle le plus effrayant que j’ai jamais vu; comme 
il arrive toujours dans le cas de mouvements brusques, inattendus et silen 
cieux, le spectateur semble confondu des mouvements relatifs et des mouve¬ 
ments rdels. Je me sentis un instant presque etourdi, comme si le vaste 
b&timent qui etait sous mes pieds s’inclinait vers le c6te d’oii arrivait 
I’dclipse, ou plutdt comme si la nature entifere chancelait par Taction d’une 
puissance extdrieure qui semblait tout prfes. de nous, bien que cachde sous 
les ten^bres d’une nuit presque instantanee. . 

Je ne piiis douter que la circonstance de Tinvisibilitd du soleil cachd 
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par les nuages, n’ajouta beaucoup I. I’effet mysterieux et terrible de 
r ombre volante. 

Prof. Liveing. Frederik.svjern, 

zStli July, 185X. 

* “ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 105. 

When the totality approached, the passage of the shadow was not so 
rapid but that I could see the clouds to the north-west grow dark before 
the last direct beam of the sun was extinguished. And at the reappear¬ 
ance of the sun it was still more remarkable ; the clouds to the north-west 
lightened up, making it much brighter where I stood ; and I had time to 
exclaim that the sun was going to appear, and to turn my eyes towards 
him, an appreciable interval before he actually showed himself. 

Capt. Biddulph. ^ohak, 18 mii.ics S.W. ov Chrisi iania, 

28th July, 1851. 

“Memoirs of the R. A. S.,” Vol. xxi., Pt.-i., p. 37. 

I can best describe that the coming of the shadow could be appre¬ 
ciated by the sensation of darkness coming over one as a thick dark 
atmosphere spreading itself over sky and land to the north-west, and more 
distinctly on the clouds and sky overhead. At last the light cloud I saw 
distinctly put out like a candle. 

The rapidity of the motion of the shadow and its intenseness produced 
a feeling that something material was sweeping over the earth at a speed 
perfectly frightful. I involuntarily listened for the rushing noise ot a 
mighty wind. 

Lieutenant Krag. Kingerigkt, not far from Christjania, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 31* 

I had a very extensive view, and could clearly notice the shadow on 
the approach of total darkness, travelling across the country, and gradually 
increase until the darkness was at its height; and I am perfectly certain it 
did not come on instantaneously. 
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Sir G. B. Airy. Hill near Gottenburg, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 8. 

My eye was caught by a duskiness in the south-east, and I im¬ 
mediately perceived that it was the eclipse shadow in the air, travelling 
away in the direction of the shadow’s path. For at least six seconds this 
shadow remained in sight, far more conspicuous to the eye than I had an¬ 
ticipated. I was once caught in a very violent hail-and-thunder storm on 
the table-land of the county of Sutherland, called" The Moin,” and I at 
length saw the storm travel away over the North Sea; and this view of the 
receding eclipse-shadow, though by no means so dark, reminded me 
strongly of the receding storm. In ten or twelve seconds all appearance 
of the shadow had passed away. 

Colonel Silverstolpe. Christianstadt, 

28th July, 1851. 

" Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 96. 

In the moment before the eclipse being total, it could not be observed 
that the shadow of the moon was running fast over the country from the 
west to the east, only that the daylight quickly diminished. 

Mr. Platt. Aulezavik Island, 

Mr. H. B. Nones. 18th July, i860. 

Prof. Stephen Alexander’s Report, "Coast Survey'Report,” i860. 
Appendix 21, p. i8. 

Acting Sailing-Master Platt, whose attention had been particularly 
directed to these [the approach and departure of the shadow] in the pro¬ 
gramme of phenomena to be looked for, saw the darkness advance from 
the west with a frightful rapidity, and then pass over. It appeared like a 
dark column or a very dark cloud. 

Mr. Nones speaks of the latter part of the shadow as being of a " dark 
rose colour which could be traced in the valley below.” 

The approach of the light following the shadow Was very distinctly to 
be marked. 
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Part of Moon’s Limb seen Outside the Sun’s Disc. 


sufficiently bright to form a background on which the moon’s limb can be 
distinguished, yet that as the moon in its passage across the sun passes 
over prominences, and even brighter parts of the corona, it may be 
rendered visible, and may again be lost. It should be noticed, however, 
that none of the observers, except Hardy, who mention that they have 
seen the limb outside the sun’s disc, describe the precautions they took 
to avoid being biassed by the presence in the field of the contiguous portion 
of the moon’s limb projected upon the photosphere. 


Mr. Willughby. 

• Dr. Pope. 

Mr. Hook. London, 

Mr. Philips. 22nd June, 1866. 

“ Philosophical Transactions,” Hutton and Shaw’s abridgment, Vol. 
i., p. III. 

The greatest obscurity of the eclipse was somewhat more than seven 
digits. About the middle, beween the perpendicular and westward hori¬ 
zontal radius of the sun, viewing it through Mr. Boyle’s 6o-foot telescope, 
there was perceived a little of the limb of the moon without the disc of the 
sun; which seemed to some of the observers to come from some shining 
atmosphere* about the body either of the sun or moon. 

Mr. G. Dollond. (No place givea) 

29th Nov., 1826. 

‘‘Monthly Notices of the Royal Astronomical Society,” Vol. i., pp. 
26-7. 

The morning was cloudy, but soon after the commencement of the 
eclipse there was a partial opening in the clouds, through which Mr. 
Dollond saw a considerable part 0/ the limb of the moon which had not yet 
entered on the disc of tiu sun. Continuing his observations, after a short 

* See also the account of the observations of Dembowski in 1851, and Weiss in 1867. 
The same shining atmosphere is evidently alluded to by Dembowski as “ una porzione di fascia 
di un colore per lo menopiti chiarodel disco lunarej” and by Weiss as “einem scbwachen 
gelben Lichschein ” around the sun’s limb. 
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Lady Airy. 


Hill above HereSA, 

i8th July, i860. 


“ Monthly Notices of the R. A. S.,*’ Vol. xxi., pp. 14, 15. 

The moment of totality had come; the whole air was at once filled 
with darkness, yet it was darkness through which the mountain and valley 
could be distinctly seen. To me it seemed as if we were in the midst of a 
streaky shower of smoke or fine dust, which, however, was perfectly clear, 
and which could not be felt. It Was only for a moment that I was struck 
with this appearance sweeping along the valley between us and the 
northern hills. 


Miss H. Airy. 


Hill above HereSa, 

18th July, i860. 


MS. Reports of the Himalaya Expedition. 

When the shadow disappeared in the south-east among the clouds the 
sky there had a pitch-black appearance. 


Dr. Winnecke. Hill of Santa Marina, 3 milks from Pobes, 

18th July i860. 

MS. Reports of the Himalaya Expedition. 

I heard a great noise and shouting of the crowd, and instinctively 
turned my eyes, and saw the moon’s shadow approaching like a smoke. 
With that moment the last ray of the sun disappeared. 

Sehor Mantesino. Banderas, Bilbao-, 

18th July, i860. 

MS. Observations of the Himalaya Expedition. 

I did not see the approach or receding of the shade at the critical 
moment; my attention being then drawn toother objects; but those who 
saw it say it appeared as a Weill of fog travelling at a rapid rate over the 
landscape. 
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Mr. J. G. Perry. Hill of Cantabkia, near Logrono, 

18th July, i860, 

MS. Reports of the Himalaya Expedition. 

When the critical moment was at hand, the darkness sweeping over a 
landscape twenty or thirty miles in extent and advancing right at me was 
in the highest degree sublime and imposing. 

Prof. Grant. Sierra de ToloSo, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

In the region of the heavens whence the shadow was travelling the 
sky appeared black as pitch.As the totality approached I en¬ 

deavoured to detect the progress of the shadow over the earth’s surface,* 
but without success. 

The Rev. J. J. S. Perowne. Alt, near Vitoria, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

Three or four minutes before the total obscuration we saw the great 
shadow come sweeping down the mountains and over the plains. I know 
not whether to call it shadow; it seemed to fill the air as well as to pass 
over the ground. It is commonly spoken of as “ the shadow,” but the 
word is inadequate. It is neither shadow nor vapour, nor can any word 
describe it. 

[After totality.] The great broad shadow which had come from the 
N.W. swept away again towards the S.E., and a sudden golden light 
seemed to creep under the darkness. 

C. Ragoonatha Chary. Vunpurthy, 

i8lh Aug., 1868. 

“ Report of the Government Astronomer upon the Observations of the 
1868 Eclipse,” p. 24. 

I had previously instructed the by-standers to watch carefully if they 

^ The station selected by Prof. Grant was on the southern slope of the Sierra cle Toloiio. 
He describes it as commanding a most extensive view of the valley of the Ebro, along which 
the moon’s shadow was to pass- 

Royal Astron. Soc,, Vol, XLI. 
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could see the sweeping of the shadow from the west, and they unanimously 
cried out, just at the beginning of totality, “ Darkness coming, and covering 
hill after hill; the shadow has come over us.” At that moment it did not 
become very dark, but only a few seconds after it became so much more 
so, that I was unable to see some steps near me distinctly. 

Mr. George Davidson. Kohklux, near Kot-kagh-too, 

7th Aug., 1869. 

“United States Coast Survey Report for 1869,” Appendix No. 8, p.- 
67. 

When I found that the clouds had hidden the moon from me, I looked 
up the valley of the Chilkaht, which makes a small angle with the path of 
totality, and saw, on the north-east flank of the mountain range on the right 
bank, the line of the coming light sweeping down rapidly, showing through 
rifts in the clouds, and beautifully lighting up the snow-filled gulches and 

crests of the mountains.Governor William H. Seward and 

party were on the river.they had an excellent view of the 

approaching and retreating shadow as it swept down the valley. 


Mrs. Farrell. Sx. Paul Junction, Plymouth CouNiy, Iowa, 

7th Aug., 1869. 

‘‘Washington Observations, 1870,” Appendix ii., p. 176. 

Perfect silence reigned during the remaining moments of sunlight . . 
During this stillness Mrs. Farrell distinctly saw the moon’s shadow rapidly 
approaching in the air. It appeared to go upwards from the western hori¬ 
zon like the lifting of a dark curtain. 

Prof. Eastman. Des Moines, Iowa, 

7th Aug., 1869. 

“Washington Observations,” 1870, Appendix h., p. 104. 

The total obscuration was coincident with the appearance of the corona 
and protuberances, and with the rush of a peculiar, almost tangible, dark¬ 
ness. 
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Mr. G. D. Archibald. Hanover College, Indiana, 

7th Aiig., 1869. 

“United States Coast Survey Report for 1869,” Appendix No. 8, p. 
50. 

The sweep of the shadow was distinctly observed; it was first noticed 
on the river-hills, some two miles below the college, travelling rapidly to¬ 
wards Madison ; when totality arrived, the hills at the back of Madison, 
about four miles above, were yet in sunlight; in a few seconds they, too, 
were in darkness. When the shadow returned the Madison hills were again 
lighted, while the observers were still in the gloom. In a few seconds it 
swept swiftly by, and down the river for fourteen miles, when it was lost to . 
view on the land, but was visible for several seconds after in the air, 
sweeping to the south-east. 

President Hill. Mattoon, Illinois, 

27tli Aug., 1869. 

“Journal of the Franklin Institute,” Jan., 1870, p. 67. 

The approach of the deep violet shadow in the air from the W.N.W., 
a little to the right of the sun, audits receding in the opposite quarter, was 
much slower and more majestic and beautiful than we had been' led to 
expect. The gradual diminution of light during the eclipse had revealed 
the presence of faint cirro-stratus clouds in the horizon of what appeared, 
both before and after the eclipse, a cloudless sky. The transition from 
penumbra to umbra, although rapid, did not seem absolutely instantaneous. 
It was a sweeping upward and eastward of a dense violet shadow. 

Mr. Arthur Searle. Near Shelbwille, 

7th Aug., 1869. 

“United States Coast Survey Report for 1869,” Appendix No. 8, 
p. 19. 

The shadow of the moon was noticed, I understand, by some observers 
towards the north, but does not seem to have been regarded as a striking 
phenomenon (the driver of the stage between Eminence and Shelbyville 
says that it appeared to him no more distinct or dark than an ordinary 
cloud shadow). 
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Dr. Crosier. New Albany, Indiana, 

7th Aug., 1869. 

“Account of Observations made at New Albany by E. S. Crosier,” 

P- 4 . 

As if by magic a bright halo shot out upon every side of the darkened 

disc of the moon.At the same instant a bright fan-light expansion 

of light swept across the northern sky. 

General Albert J. Myer. White Top Mountain, near Abingdon, Virginia, 

7tli Aug., 1869. 

“Washington Observations, 1870,” Appendix ii., p. 195. 

The approach of the moon’s shadow did not appear to be marked by 
any defined line, or the movement of any dark column of shade through 
the air. The darkness fell gradually, shrouding the mountain ranges and 
the dim world below in most impressive gloom. Our guides had been in¬ 
structed to watch for the shadow as described and to call to us at the 
glasses. They saw nothing of which to give notice. 

Lord Lindsay. ' Ma^ia Louisa Observatory, 

22nd Dec., 1870. 

“ Monthly Notices,” xxxi., p. 52. 

I had requested all my party to notice particularly if the shadow of the 
moon was to be seen advancing through the air, but none of them saw it. 

Captain Noble. Oran, 

32 nd Dec., 1870. 

MS. Reports of the 1870 Expeditioii. 

The sky was covered with clouds at Oran during the totality of the 
eclipse .... Of the direct phenomena I saw nothing. But I did see the 
western horizon turn to an awful purple, and the shadow as it travelled 
through the air communicated something of the same tint to the previously 
blackish grey clouds over head. 

■ Mr. Ranyard. Villasmunda, 

22nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

We were situated on the summit of a small hill from which we com¬ 
manded a distant horizon in all directions. 
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As the crescent began to disappear we all directed our attention to the 
part of the horizon from which the shadow of totality was about to approach 
us. Two minutes before the last gleam of sunlight disappeared there was a 
dark appearance as of a coming storm, but although the two sappers kept their 
attention fixed on that part of the horizon until after totality had commenced 
they failed to see the shadow approaching us through the air as has been 
described at former eclipses. Mr. Sa.muelson, however, caught sight of it. 

Mr. H. Samuelson. \ illasmunda, 

32 nd Dec., 187a 

“Nature,” Vol. iii., p. 311. 

Immediately before totality commenced, a dark vaporous shadow glided 
very swiftly up over the heavens from the westward, or a little south of 
■ west, and as it came on towards us, seemed to swallow up the earth, leaving 
it dark in its rear, until at the moment of totality it reached the sun. 

Mr. J. Homer Lane. Catania, 

32nd Dec., 1870. 

“ United States Coast Survey Report for 1870,” Appendix 16, p. lo. 

I watched for the rising of the dark curtain, an appearance mentioned 
as having been seen by some on the approach of the shadow in the eclipse 
of 1869. The phenomenon in question was not, however, perceived on this 
occeision, and subsequent reflection suggested that the smaller diameter of 
the shadow gave less reason to expect it. 

Mr. Seabroke. Catania, 

32nd Dec., 1S70. 

MS. Reports of the 1870 Expedition. 

It gradually got darker, and I saw the moon’s shadow rapidly approach¬ 
ing on the clouds above. 

General Abbot. Mount Etna, 

32nd Dec., 1870. 

“United States Coast Survey Report for 1870,” Appendix No. 16, 
p. 14. 

At an elevation of 7,500 feet I was overtaken by the shadow, which 
swept with great rapidity over us, darkening the gloom to an awe-inspiring 
degree. 



CHAPTER XXV. 


THE HEAVENS APPEAR TO DESCEND AT TOTALITY. 


The entirely altered illumination of the heavens during totality causes the 
clouds above the observer which are no longer projected upon a bright 
background to appear much nearer than before. If he is looking towards 
the zenith as totality comes on the observer sees the clouds* above him 
appear to drop towards the earth, as described by Stukely in the last 
century, and by Airy in 1842. The gloom about the observer also alters 
his estimate of distances. If his station be upon a mountain the plain 
below him, according to the observation of Mathews and Reynolds, 
appears to become more distant. 

Although the alteration of apparent distance takes place most rapidly 
at the moment of totality, it would appear from the observation of Burr, 
made in England in i860, that the increasing nearness of clouds may be 
perceived long before the eclipse is total 


1724. Stukely. 

1842, Airy. 

1838. Paroissien. 
i860. Heath. 

Lowe. 

Buckingham! 

Mathews. 

Reynolds. 

Perry. 

Burr. 

1869; Pell. 

1870. Noble. 


Darkness as it were dropped upon us. 

Cloud over head seemed to be descending rapidly. 

Sky seemed very near upon the earth. 

Clouds seemed to come down on to the mountains. 

Clouds became lower as eclipse advanced. 

Clouds seemed very near and low and horizon contracted. 

The plain of Orduha appeared to sink to twice its ordinaiy depth. 
Orduha seemed lost in a gulf of immeasurable depth. 

Clouds seemed to descend. 

(Eclipse not total,) clouds appeared to be descending rapidly. 
Totality came like a pall dropped suddenly over everything. 

The vault of the heavens seemed to contract. 


* The same effect has been observed with regard to the apparent distance of the heavens 
though clear from cloud. See the observation of Weeden in the Chapter on the Colour of the 
Sky during Totality,’* p. 163. 



The Heavens appear to Descend at Totality. 135 

Dr. William Stukely. Haradon Hiix, near Amesisurv, 

nth May, 1724. 

“ Itinerarium Curiosum,” Second Edition, Vol. i., p. i8o. 

Now I perceived us involved in total darkness and palpable, as I 
may aptly call it; though it came quick, yet I was so intent that I could 
perceive its steps, and feel it as it were drop upon us, and fall on the right 
shoulder (we looking westward) like a great dark mantle, or coverlet of a 
bed, thrown over us, or like the drawing of a curtain on that side. 

Sir G. B. Airy. Church of the Superga, near Turin, 

8th July, 1842. 

“ Monthly Notices,’’ Vol. v., p. 217. 

The gloom increased every moment; the candle seemed to blaze with 
unnatural brilliancy; a large cloud over our heads, whose appearance I 
had not particularly remarked, but which I think was of cumulo-stratus 
character, became converted into a black nimbus, blacker if possible than 
pitch, and seemed to be descending rapidly; its aspect became horribly 
menacing, and I could almost imagine that it appeared animated. Of all 
the appearances of the eclipse, there is none which has dwelt more power¬ 
fully upon my imagination than the sight of that terrible cloud. 


Rev. Chains Paroissien. IIaudingham, Norfolk, 

iStli March, 1858. 

“ Monthly Notices,” Vol. xviii., p. 249. 

At the time of the greatest obscuration,* it was sufl'iciently clear to 
observe the dull leaden appearance of the violet sky in the zenith and in 
the north. It seemed very near upon the c;arth. 

Mr. R. F. Heath. I’eSa i>r Castilla, Sani'ANoer, 

i8tli July, i860. 

MS. Reports of the Himalaya Exi)edil.ion. 

The brilliant effect of tlw; colours on the horizon was heightened by 
the dark indigo of the clouds above, and by the blue darkness in which the 
whole landscape was enshrouded, 'i'he (douds seemed to come down on to 
the mountains. 


* Tlie eclipse was annular. 
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Mr. E. J. Lowe. Fuentk nisi. Mak, 

iiSlUJuly, 

MS. Reports of the Himalaya Expedition. 

The clouds became lower as the eclipse progressed, and after totality 
increased in height. 


Mr. J. Buckingham. Cammf,.sa, 

18th July, 1860, 

MS. Reports of the Himalaya Expedition. 

[During totality] all the clouds, except near the moon, seemed vciy' 
near and low and the horizon contracted. 


Mr. H. M. Mathews. 

MS. Reports of the Himalaya Expedition. 


Iltt.L AllOVK ORliTJjiA, 

iBth July, iBCk). 


The effect of the shadow of totality upon the landscapti was most 
extraordinary. The plain of Orduna beneath appeared to sink to twicci its 
ordinary depth. 


Mr. Robert Reynolds. 


Hill. AllOVK OrduSa, 
i8th July, 18C0. 


MS. Reports of the Himalaya Expedition. 

Orduna seemed lost in a gulf of immeasurable depth, and darkn(‘s.s 
far far away below. 


Mr. J. G. Perry. 


Hill of Cantahria, near LooroSo, 

18th July, 1860. 


MS. Reports of the Himalaya Expedition. 


As the total obscuration advanced, the clouds, which had been very 
high and of a bright reflecting character, became black, and .seemed to 
descend nearer to the earth. 
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Mr. Burr. Highbury, near. London, 

18th July, i860. 

“ Monthly Notices of the R. A. S.,” Vol. xxi., p, 25. 

During the greatest obscuration dense clouds covered the heavens 
.... They were very dark, and seemed lower than usual; in fact, they 
gave the impression of a rapid descent on the earth. 

Mr. Pell. New Albany, Indiana, 

7tli Aug., 1869. . 

“ Account of Observations made at Albany,” by E. S. Crosier, p. 8. 

Total obscuration came instantaneously, and had much the effect of a 
pall dropped suddenly over everything. 

Captain Noble. Oran, 

% 

2 211(1 Dec., 1870.^ 

MS. Reports of the 1870 Expedition. 

The sky was covered with clouds at Oran during the totality of the 
eclipse .... I noticed that at the time of greatest obscuration the clouds 
appeared to descend, or, to put it in another way, the vault of the heavens 
seemed to contract. 


Roy AT. Astron. Soc., Vol. XLI. 


iS 



CHAPTER XXVI. 


COLOURS ON CLOUDS. 

To an observer standing within the area of totality the heavens above 
appear dark, while the horizon is brilliantly illuminated with tints of red 
and orange. 

Two theories have been put forward as to the origin of these colours, 
the one that they are produced in the same manner as the ordinary tints of 
sunset, and the other that the red clouds are illuminated by the light of 
the hydrogen chromosphere, while the orange clouds are lit up by the lower 
incandescent strata that give out the brilliant D line, or even by the mixed 
spectrum of Young’s reversing layer. 

According to the first of these theories, the tinted clouds would derive 
their illumination from the area outside the cone of totality illuminated by 
the rays from the thin solar crescent. The light which passed through the 
lowest layers of the atmosphere would lose most of the short wave lengths, 
and we should have, as in an ordinary sunset, red on the lower clouds and 
yellow above. 

According to the direct illumination theory, the tinted clouds would all 
be situated just outside the area of total darkness. The orange clouds 
would lie in a zone on the outside and the red clouds would occupy a 

decidedly broader zone within them, thus. 
In the red zone the heavens and the clouds, 
whatever their altitude, would all be tinted 
red, and in the orange zone all would be 
orange. On this theory the orange clouds 
would first make their appearance on the ap¬ 
proach of totality, and then the red, and after 
totality first would come the red and then 
the orange. 

On looking over the following observations one is at once struck with 
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the fact that the tinted clouds are by no means confined to a narrow zone 
around the area of totality. Burr and Dawes in i860 saw tinted clouds 
from their stations in England, though many hundred miles away from the 
shadow path. Buckingham * and Beck observed coloured clouds which 
from their descriptions appear to have been within the area of total dark¬ 
ness; and Henry, Hobbes, Lowe, Winnecice, Grant, Perowne, Griffith, 
Samuelson, and Ranyard observed colours either before, totality com¬ 
menced, or after it was well over, thus:— 


i860. 


1870. 


Henry. 

Hobbes. 

Lowe. 

Winnecke. 


Just before the total obscuration, copper-coloured clouds in the region 
of the sun. 

As totality approached, yellow glare in E. and N.E. 

Before totality commenced, orange and red like sunrise in E. 

About 15 m. before totality, dusky yellowish colour on horizon to 
N.W. 


Grant. When the sun was reduced to a very slender crescent, the horizon in 

the direction opposite to the region of totality a dull orange hue. 

Perowne. Just before totality, horizon in S.W. of the brightest orange colour 
conceivable. 

Griffith. Before the commencement of totality, rose-coloured cloud s'" or 6° W, 
of sun. 

Samuelson. For some seconds after totality, deep red copper-coloured clouds to 
the S.E. 


Ranyard. For 40 or 50 seconds after totality, red clouds on the horizon to tire 
S.E. 


Rumkkr looking- from within the area of totality describes the colour 
on the hori;^oni as yellow above, red beneath. Naftel in his picture gives 
orange above, red beneath. Buckcncuiam describes the horizon as 
‘‘bronzy yellow and lurid just above,and adds “like some sunsets. 
De La Rue describes the indigo of the heavens as “shading through a 
sepia tint into red and orange,” but does not state whether red or orange 
was uppermost. Piola describes the blue violet of the sky as passing into 
red without any gradation of colour. 

In no case are the clouds described as suddenly changing colour from 
red to orange, or vice versa. Heath speaks of the bright tints ?is gradually 
fading; and HoiiUEs says that the colours deepened as the eclipse grew. 


^ Query, also Galen in 1851. 
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Samuelson and Ranyard describe the red colour upon th(‘ (douds as 
fading away after totality, and not as being succeeded by orcuigc, as would 
have been the case according to the direct illumination theory. 

The similarity of the tints to those of sunset or sunrise setnns to have 
struck most of the observers. 

The following are only a few of the very numerous observations which 
might be collected on this subject. 


M. Piola. 

8 th July, 1842. 

“ Annuaire pour 1846, du Bureau des Longitudes,” p. 294. 

kuSP^hTliB moment de I’dclipse totale, M. Piola voyait a 1 ’ horizon, vers le 

nord et vers le midi, une ceinture de 15 4 20 degrcs de hauteur, clunt la 
uon“vSfuue co^leur ressemblait 4 celle du cuivre rouge. Plus haut, et sans degradation 
aucune, le ciel dtait d’un azur violace trSs-sombre. 


Mr. Dunkin. Ciiristianja, 

28lhjuly, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., p. 14. 

Immediately below me was the Fiord dotted with its numerous islands. 
Over this mixture of land and water the effect of the darkness was very 
peculiar, the water having the colour of a deep purple, and the islands a 
dusky yellow. From my position every part of the visible sky was covered 
with cloud, but the density in different parts was very different; this hail 
the effect of making some parts of the heavens terribly black, while others 
were comparatively brighter. There had been for some minutes a V(.:ry 
black cloud under the sun, while immediately above him the cloud.s were 
formed of thin cirro-stratus; the effect of the contrast between the dcnselj'- 
blackened mass and the comparative brightness on the other side of the 
sun I shall never forget. Near the horizon, in the S.W., S., and S.K., the 
clouds were of a dark yellow colour; but in the north, where small portions 
of the sky were free from cloud, there was a puiple hue. 
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Sir G. B. Airy. Hill near Gottenburg, 

28tli July, 1851. 

“Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 7. 

[Towards the end of totality] the clear sky [to the north] was strongly 
illuminated, to the height of 30° or 35°, and through almost 90° of aziniuth, 
with rosy red light shining through the intervals between the clouds. 

Dr. P. van Galen. Traheryd, Sweden, 

28th July, 1851. 

“Astr. Nachr.,” Vol. xxxiii., p. 55. 

Unmittelbar nach der Forrairung des Lichtkranzes wurde eine Schichte Reddish-yMet 
Wolken, die sich stationar im Westen von Venus, nahe am Horizont befand, 
mit einer rothlich-violetten Farbe iibergossen. Dieses uberaus wundervolle neuthehori^; 
Schauspiel, welches uns alle in Entziicken setzte, so dass jeder versicherte, 
nie etwas Schoneres gesehen zu haben, dauerte voile 3 Minuten. 

Dr. Busch. Rixhoft, 

28th July,1851. 

“ Astr. Nachr.,” Vol. xxxiii., p. 233. 

indem ich einige Notizen aufschrieb und das Auge vom Fernrohre vioktand«d. 
abwandte, hot sich demselben, in der ganz unerwarteten Farbenpracht des yelIo\^back-_^ 
riimmels, oin ubcrraschonder Anblick dar, der mich unwiderstehlich hinzog, 
mehrere Sekunden hindurcli mit blo.sscn Augen das nie Gesehene und nie 
Goahndete zu schauen. Grosso, mit dem Horizonte parallel laufende 
Strichwolken schienen sich mit dem Verschwinden des letzten Licht- 
funkens pldtzlich gebildet zu haben, die theils violett, theils braunrothlich 
gefiirlit, cinen Ilintergrund zoigten, der im reinsten gesattigsten Gelb 
glanzte, und der ganzen Gegend eine Beleuchtung gaben, die weder mit 
der schbnsten Morgen noch Abenddammerung einen Vergleich aushalt. 

Prof. Stephen Alexander. Labrador, 

18th July, i860. 

“ Report of the United States Coast Survey for i860,” Appendix 21. 

(p. 17.) Just before the total obscuration, Mr. Henry observed that 
the clouds in the region of the sun were of a copper colour, and when 
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the total obscuration had taken place we may gather from the various 
descriptions in the appended reports that the clouds at a considerable 
altitude had a leaden colour, while nearer to the horizon, and especially 
in the regions north and south which seemed to be beyond the dark 
shadow, red and a beautiful orange colour were predominant, the rich 
orange being most conspicuous near to the horizon, and the red towards 
the north.* 

“The redness of the horizon,” says Dr. Barnard, “was remarkable 
in the north, chiefly perhaps because the north was the only point of the 
compass which furnished an horizon down to the sea. Looking in that 
direction, the appearance Weis very like what we see nightly at about 
eleven o’clock.” 

Mr. Libber speaks of the clouds to the east as being purple. 

Lieut. Ashe says, “ The light is totally different from that of morning 
and evening.” 


Mr. J. Buckingham. 

MS. Reports of the Himalaya Expedition. 


Cammesa, 

18th July, i860. 


About half a minute after the commencement of totality, I observed 
that the south horizon was a bright bronzy yellow, and lurid just above, 
like some sunsets but brighter. The near upper clouds were greenish grey, 
while those lower were black with yellowish edges. A few seconds after¬ 
wards I noticed a compressed mass of clouds (a mackerel sky) about 3° in 
diameter; each small cloud of the mass was blushed on its centre with a 
splendid pink, fading off into delicate greenish white at the edges. About 
45° 50° S.W. of the moon was another similar mass. 


Mr. R. P. Heath. PeSa de Castilla, Santakder, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

The sun was hidden by cloud during the whole of totality. My atten¬ 
tion was chiefly occupied in watching the colouring of the broad belt of 

* The observers were to the south of the centre line of totality. 
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clear sky on the horizon stretching right along the sea from N.W. to N.E. 
As darkness gradually came on, this was of an intense blue, varied only by 
one streak of fleecy cloud (as I presume); at the commencement of totality, 
this gradually assumed the golden tints of sunset, streaked with orange and 
red, while in the N.E. the belt was of the morning grey. At the time of 
perfect obscuration, the colours of this belt reflecting themselves in the 
water were gorgeous beyond all description. Gradually the bright tints 
faded, and the blue sky reappeared. 


Mr. R. J. Hobbes. Near Santander, 

i8th July, i860. 

MS. Roport.s of the Himalaya Expedition. 

As totality approached, a yellow glare deepening as the eclipse grew 
appeared to prevail in the east and north-east. 

Mr. E. J. Lowe. Fuente del Mae, Spain, 

i8th July, i860. 

Letter to the Editor of the “ Times,” published 25th July, i860. 

r>ofore totality commenced the colours in the sky and on the hills were 
magnilicont biyond description. The clear sky in N. assumed a deep 
intligo colour, while in W. the horizon was pitch black (like night). In the 
K. the clear sky was very pale blue with orange and red like sunrise, and 
the hills in S. were very red. On the shadow sweeping across, the deep 
blue in N. changed like magic to pale sunrise tints of orange and red, 
while the sunrise appearance in E. had changed to indigo. The colours 
increased in brilliancy near the horizon; over head the sky was leaden. 

Mr. G. H. James. St. T.orenzo Mountain, 

18th July, i860. 

M.S. Reports of the Himalaya Itxpcdition. 

I estimate that wo were at a height of about 6,150 feet above the sea. 
To the west we had a view of the horizon which, during totality, had the 
appearance of a beautiful sunset; elsewhere we were surrounded by clouds, 
which .shut out the surrounding country. 
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Mr. W. Beck. Miranda, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. , 

The last bright spot disappeared and the eclipse was total. The 
N.W. and S.E. were shrouded in pitchy darkness, indicating the direction 
of the shadow’s length. The N. and E. glowed with a lurid fiery red like 
the top of an oven, across which jet black clouds floated, and against which 
the hill tops were seen in vivid relief. For some seconds after totality the 
southern and western sky presented a glorious appearance. The observer 
seemed to be gazing from out a dark cave filled with heavy tawny vapours, 
into an unfathomable sea of pale blue of the most delicate tint, in whose 
depths clouds of the brightest orange sailed, their colour being heightened 
by contrast. This effect quickly passed and the heavens in those quarters 
assumed the colour predominant in the north. In the zenith the sky was 
of an intensely deep indigo, over which reddish yellow clouds passed. 

J. Bonomi. Miranda, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

Totality. Dark towards the W., clouds towards the E. Yellowish 
red sky at the horizon where clear. Dark purple clouds near the mountains 
to the E. and W. Sky yellow red all round the horizon where no clouds. 
Clouds to the S.W. edged with dark. 

Mr. Joshua R. Roberts. . Miranda, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

Around the horizon there was a wide band of various shades of vivid 
red light. 

Mr. F. M. Willdon. Hill near Miranda, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

There was a regular belt along the horizon where the illuminated sky 
beyond the range ,of the obscurity reflected an orange golden light. 
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Mr. R. Reynolds. OrduSa, 

iSth July, i860. 

MS. Reports of the Himalaya Expedition. 

To the north, on the edge of the shadow where the clouds had lifted 
a little from the tops of the hills in the extreme distance, the clear sky was 
of a coppery lurid red. 

Mr. F. Simon. Orduna, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

A great mantle seemed suddenly to be thrown over the earth, just 
allowing a .slight glimpse of light to peep in here and there through its 
corners on one side only. These patches of light, somewhat resembling 
sunset through a thunderstorm, were visible from near due east to about 
south-east. 

Henry Vignoles. Amur.rio, Spain, 

O. J. Vignoles. i Stli July, i860. 

J. N. Shoolbred. 

T. V. Crondace. 

MS. Reports of the Himalaya Expedition. 

In the far north-west a few streaks of coppery red were visible. 

Dr. Winnecke. Hill of Santa Marina, 3 miles from Poses, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

About a quarter of an hour before the beginning of totality, I was 
struck with the singular dusky yellowish red colour of the sky near the 
horizon in the north-west. 

Mr. Warren De La Rue. Rivabellosa, 

18th July, i860. 

The “ Times,” August 9th, i860. 

The deep indigo of the upper part of the sky shading through a sepia 
tint into red and orange as it approached the horizon, etc. 

Royal Astaon. Soc., Vol. XLI. 


19 
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Sig. Mantesino. The Heights of Banderas, near Bilbao, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

A few moments before the totality, a streak of bright sky was to be 
seen, as if the dawn of morning over the sea, from the N.W. to N.E. as far 
as we could see; but as the sun disappeared, the sky, and specially the 
clouds in that direction, and particularly to the N.W., became of a dark 
purple colour. 


Sir G. B. Airy. Hill above Herena, 

18th July, i860. 

“ Monthly Notices,” Vol. xxi., p. 10. 

Above the mountains in the distance, to the height perhaps of six or 
eight degrees, and especially remarkable on the north side, was a brilliant 
yellow or orange sky, without any trace of the lovely blush which I saw in 1851. 


Lady Airy. 

“ Monthly Notices,” Vol. xxi., p. 15. 


Hill above Herena, 

18th July, i860. 


[During the totality] the range of southern hills was of an inky black, 
while the sky beyond them was an intense golden orange. I have often 
seen a similar though much fainter effect in watching a fine summer sunset 
from the Greenwich Observatory through the smoke of London, when the 
air has been dry and the smoke very thin. 


Prof. Grant. Pena Cerrada, Sierra de ToloiJo, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

When the sun was reduced to a very slender crescent I withdrew 
my eye from the telescope, and observed the appearance of the heavens. 
In the region whence the shadow was travelling the sky appeared black 
as pitch; in the opposite region it exhibited towards the horizon a dull 
orange hue. 
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Capt. W. S. Jacob. 


Pkna Cerrada, Sierra de Tolono, 
i8th July, i860. 


MS. Reports of the Himalaya Expedition. 

A glance at the horizon during the obscuration showed a deep orange 
tint reaching nearly 10“ in height, against which the distant hills showed 
of a purplish black, and the low clouds of a dirty green like tarnished 
brass. 


The Rev. J. J. S. Perowne. 


Ali, near Vitoria, 

18th July, i860. 


MS. Reports of the Himalaya Expedition. 


Just before the totality the sky in the horizon on the south-west, where 
an oiicning between the range.s of the mountains permitted us to see it, was 
of the iirightcst orange colour conceivable. 


The Rev. H. S. Atwood. 


La Guardia, near Logrono, 

18th July, i860. 


MS. Reports of the Himalaya Expedition. 


Oiir position, from its commanding height and almost uninterrupted 
view towards the east, allowed us to witni ss, about a minute before totality 
ceased, a strikingly beautiful sight of what had all the appearance of a 
bright yellow sunset in the East, occasioned by the “shadow path “ having 
here passed away, kiavlng the mountain lops and far distant horizon gilded 
by the sun’s rays, while we were still shrouded in gloom. 


The Rev. R. A. Thompson. Tudfxa, 

18th July, i860. 

The “English Churchman,” 26th July, i860. 

A bright light, I think of a greenish yellow colour, skirted the hori¬ 
zontal sky, and the banks of cumuli .shone with a brilliant glow. 
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Herr Geo. Rumker. Castellon de la Pilana, 

iSth July, i860. 

“ Die TotaleSonnenfinsterniss am 18 Juli, i86o,” 4to, Hamburg, 1861. 

(P* ^•) [During the totality the upper part of the sky was indigo while] 
and on die tieferen Theile eine gelbliche, vielleicht besser gesagt sepia, Farbe an- 
nahmen, und der Horizont selbst in S.W. gerothet erschien. 


Mr. Burr. 


“ Monthly Notices,” Vol. xxi., p. 25. 


Highbury, near London, 

i8th July, i860. 


During the time of the greatest obscuration, the clouds on the horizon 
had a copper-coloured tinge. By 3 h. 5 m. this effect had quite passed 
away. 


The Rev. W. R. Dawes. 

“ Monthly Notices,” Vol. xxi., p. 26. 


Haddenham, Bucks, 

18th July, i860. 


About the time of the greatest obscuration a very thin cloud near the 
sun to the south displayed extraordinarily vivid prismatic colours. 


Governor Pope Hennessey. Barram Point, Borneo, 

18th Aug., 1868. 

“Proceedings of the Royal Society,” Recess, 1868, p. 85. 

The line of round white clouds that lay near the horizon changed their 
colour and aspect with great rapidity. As the obscuration took place they 
all became of a dark purple, heavy looking, and with sharply defined edges; 
they then presented the appearance of clouds close to the horizon after 
sunset. It seemed as if the sun had set at the four points of the horizon. 


Mr. Naftel. 


MS. Reports of the 1870 Expedition. 


Jeres, Spain, 

22nd Dec., 1870. 


From the first second of contact I watched with all the attention I 
could command for any change in the effect on the landscape and sky. 
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The sky might then be described as dull, not particularly dark, with 
small light clouds passing rapidly across, the general tone being inclined 
to violet-grey. No change took place till within a few seconds of totality, 
when the light very sensibly lessened. 

At the first moment of totality, sudden darkness came on; dark 
purple clouds appeared on the horizon, with streaks of bright orange 
between them.* The distant town of Jeres, from white, became a dark 
rich hue. 

After totality, the dark purple clouds were no longer to be seen; the 
golden streaks disappeared. 

Mr. Penrose. Neah Jeres, Spatn, 

23 nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

Clouds were over the .sun during the whole of totality. Towards the 
la.st, however, there was an opening towards the east, with a certain space 
of pale green-bluish .sky. The colour of the opening differed from that 
of a portion of open sky under the circumstances of sunrise or sunset, 
inasmuch as there was an entire absence of rose colour and almost an 
entire absence of yellow. The prevailing tone was greenish white. 

Immediately after the light reappeared I commenced putting colour to 
a sketch which 1 had already prepared in outline. 

I also made a sketch looking west, with the effects of the reappearance 
of the light. 

A little yellowish tone of light showed itself in a streak about W.S.W. 
as the light was near its reappetirance. 

Mr. Griffith. SvRAeusE, .Sicii.v, 

32nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

Before the commencement of totality, and while the cloud was con¬ 
cealing the sun from our view, a remarkable appearance of colour was seen 

* In .a water-colour lucturc painted by Mr. Naftcl soon after the eclipse (which is at 
present hanging in the council-room of the Royal Astronomical Society), the streaks between 
the clouds are bright orange above, and a coppery-red beneath, as in an ordinary sunset. 
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on the edge of a cloud about 6“ or 7® from the sun towards the west. This 
lasted only for a few seconds, but several persons near me n()ti('e<l that tlu; 
tint was of a remarkable rose-colour. We were much struck by the beauty 
of the phenomena, and those who were acquainted with the col(5ur of 
incandescent hydrogen were reminded of it in this instance. 

Mr. H. Samuelson. NeaIi Viliasmunda, Sicily, 

ABOUT 8 MILES S.W. fUOM AUOlISrA, 

22nd Dec., 1870. 

“Nature,” Feb. r6th, 1871, p, 311. 

As soon as the moon passed off from the sun’s face, an<l for some 
seconds after totality had wholly ceased, the clouds in the S.E. were 
suffused with deep red copper colours, which gradually fadi'd awav as the 
sun regained his power. 


Mr, Ranyard. 


Near Villasmunda, Sicily, 

22nd Dec,, 1870. 


MS. Reports of the 1870 Kxpedition, 

Soon after totality onr attention was attracted by briffiit red coppery 
coiours upon a bank of cioud iying near tke horiaon to the S.K. Tl.,.»e 
reinained for some forty or fifty seconds, growing aii the time icss intense, 
and at the ia^ faded into a duii grey. The Sappers aiso toid me that ti.e 

dterii^ ^ *''teii liny 

V >>“• "'•tether this was before or after the 

end of totality they could not remember. 



CHAPTER XXVII. 


IRIDESCENT CLOUDS AND ARCS OF PRISMATIC COLOUR. 

First as to arcs of prismatic colour seen within a few degrees of the sun’s 
place. With the exception of the coloured bows observed on the disc of 
the moon during totality by Giluss in i860, all the arcs described appear 
to have been arranged concentrically* about the sun. 

Their radius has been estimated at from one to as much as five 
degrees. In some instances more than one concentric arc has been 
observed (Burton figures four). ‘ In the only two cases where the order 
of colours in arcs about the sun is mentioned, the red end of the spectrum 
is described as being outermost. In Gilliss’s observation the colours 
mentioned do not succeed one another in the order of the spectrum; 
the red it would seem from the description was on the concave side of the 
arcs. 


Ramlmv-tintcd Arcs mar Sun. 


1858. 

i860. 


1868. 

1870. 


De Birto. 

D’Azambuja. 

Gilliss. 

Quetelet. 

Sharp. 

Burton. 




During totality. 
During totality. 

Uneclipsed sun. 

Just after totality. 

Shortly before totality. 


(Coloured circle described as a little out¬ 
side the corona, red on the outside. 

Two coloured arcs seen upon the dark 
moon each about 2' broad. 

Two iridescent arcs estimated at 4** to 5" 
in radius. 

A narrow rim of shaded colours surround¬ 
ing the moon^s disc. 

A series of coloured bows (2'' to 3“ in 
radius). 


* Padre Cappelletti, who observed the eclipse of 25th April, 1865, in Chili, has given a 
drawing of a crescent-shaped halo about the eclipsed suri. A woodcut from this drawing is 
given in Padre Secchi’s “ Le Soleil,” p. 155. 
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Iridescent Clouds and Arcs of Prismatic Colour. 


Corallo. 

Secchi. 

Pistoia. 


During totality. 
During totality. 


Brothers. 

Fryer. 


} 


Before totality. 


(Colour seen on corona.) 

Circular iris, red on the outside, about 3 
in radius. 

: Rainbow tints regularly disposed, a few 
[ diameters from the sun. 


The following observations of prismatic colours upon clouds seem 
also to be connected with the above. 


Iridescent Clouds seen near to the Sun. 


i860. Dawes. About the time of greatest 
obscuration. 

1870. Brown. During totality. 

Adams. Three minutes before totality. 

Secchi. Before, during, and aft^ to¬ 
tality, 

Griffith. Before totality. 


Cloud near sun displayed vivid prismatic 
colours. 

Certain clouds 3° from moon appeared 
more illuminated than others. 

Brilliant patches of red and yellow on a 
cloud near to the sun. 

Iridescent cloud near sun. 

Red cloud near sun. 


In addition to the prismatic colours seen near the sun iridescent clouds 
are described at greater distances, varying from 15® to 50° from the sun’s 
place, but we have found no record of arcs of colour being seen at such 
distances. 


Iridescent Clouds which are not described as in the immediate vicinity 

0/the Sun. 


1748. Monnier. 

1858. De Birto. 
i860. Buckingham. 

1870. Hardy. 

Winwood. J 


After the middle of the Rainbow colours upon clouds below 
eclipse. sun (distance from sun not men¬ 

tioned). 

During totality. Rainbow colours on cloud 25“ to W. of 

sun. 

During totality. Two masses of coloured clouds, one 6° 

or 8° below the moon, the other 45° 
to 50® S.W. of the moon. 

Before the central epoch Coloured patch 15° E. from sun, 30* 
(not total). broad and 60® long. 
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Iridescent Clouds and Arcs of Prismatic Colour. 

It will be noticed that both rainbow-tinted arcs and iridescent clouds 
have been observed not only during the period of totality, but also before 
and after the total phase, as well as at stations situated at a considerable 
distance from the path of totality. 


M. Monnier. Aberuour Castle, Scott,and, 

I4tlijuly, 1748. 

“Phil. Trans.,” Hutton’s Abridgment, Vol. ix., p. 591. 

A little after the middle of the eclipse some clouds that seemed 
stationary below the sun appeared tinged on their upper extremities with 
all the colours of the rainbow. 

M. de Birto. Pinheiros, 

M. d’Azambuja. Paranagua, 

7tli Sept, 185?!. 

“Astr.. Nachr.,” Vol. xlix., p. 287. 

Nous passons maintenant 4 un phdnom^ne tout-^-fait nouveau et trds 
digne cle rcmarqucr, observd 9, Pinheiros par M. de Birto et h la station rJd\in tlie out- 
centrale par M. d’Azamuuja. II s’agit d’un cercle colore presentant les 
coulcuns de I’arc-en-ciel, et qui entourait la couronne. D’aprcis M. 
D’A/.AM.iiuj\ ce cercle etait un peu en dehors de la couronne. Lcs con¬ 
tours ctaient faibles ct le rouge occupait le bord exterieur. Le phenomenc 
a etc vu Ti I’ocil nu; dans la lunette il etait pcu pres insensible d’apres M. 
d’A/.amhuja. Cette apparence, serait-elle le phenomfine m6teorologi<jue 
ordinaire do la couronne qui entoure le soleil et la lune quand de Icgeres 
vapours vesiculaires lcs recouvre? 

L’ctat do purete du ciel S, la station centrale dans la r6gion du soleil 
presente dcs difficultes h cette explication.* On pourrait, au contraire, 
iiivo([uer en sa favour la remarque, faite par M. de Birto, qu’un nuage 
estime a 25" Ti I’occident du soleil s’est colore des memes teintes. Cette 
position, en admcttant une tres-legdre erreur sur 1’estime, correspond en 
cffet 2, la position du parhelie. 

* In all the other observations given m this chapter light clouds appear to have been present. 

Royal Astron. Soc., Vol. XLI. 20 
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Iridescent Clouds and Arcs of Prismatic Colour. 


Lieut. J. M, Gilliss. Steilacoon, Washington Territory, 

18th July, i860- 

“United States Coast Survey Report for i860,” Appendix No. 22, 

p. II. 

[Towards the latter end of totality] I again lifted my face towards the 
telescope, and in so doing a most extraordinary scene was apparent. A 
totally different picture had been substituted for the black disc which only 
a few brief instants before was seen circled by a tremulous band of ver¬ 
milion or red, and yellow lights, overlapped by the solar clouds. True, 
the disc was there, but it was thrown in bold relief upon a ground of virgin 
white, traceable in every direction for the distance of quite a semidiameter. 
The solar clouds were there also, but the gorgeous circlet was gone, and 
over the jetity surface colours of the spectrum apparently flashed in circular 
bands of equal diameter with the moon. 

A spectacle so remarkable thoroughly startled me from the equanimity 
with which the preceding phenomena had been observed, and I was irresis¬ 
tibly drawn to its contemplation, to the neglect of changes that might 
have been taking place in the borders of the solar clouds and corona. 

As near as it was possible to estimate them, each band or circular 

segment was about 2' broad. Its colours were 
crimson or red, violet, yellow, and green, the 
last one being on the edge over the lunar cen¬ 
tre, and of a tint not darker than that known 
as pea-green. The bands of red and green 
were wider than those of violet and yellow. 

They were not visible beyond the borders of 
the moon, and as each seemed to be in rapid 
revolution downward towards the lunar centre, 
their relative places appeared to be incessantly 
changed, like those of a kaleidoscope, more closely than anything else 
with which I can compare them. 

They continued visible with the telescope at least to s. longer, and 
vanished with the first appearance of the sunlight beyond the western limb 
of the moon. The figure is intended to represent the phase of the eclipse 
just described. The proportions and angles of position are correct, as seen 
in an inverting telescope, the upper points of the discs being south. 
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The illustration has been prepared by Mr. McMuktrie, U.S. Coast 
Survey, from my rough sketches and verbal account. The dimensions and 
places of the filaments composing the coloured circles are intended as illus¬ 
trative of the general appearance and not as a photograph of the actual 
picture. 


Mr. J. Buckingham. Cammesa, 

i8th July, 1863. 

MS. Reports of the Himalaya Expedition. 

About b” or 8“ below the moon [Nearly a minute after the commence¬ 
ment of totality ] I noticed a compressed mass of clouds (a mackerel sky) 
about 3“ in diameter—each small cloud of the mass was blushed on its 
centre with a splendid pink, fading off into delicate greenish white at the 
edges. About 45 ' to 50" S.W.* of the moon was another similar mass of 
cloud, tinted a fine green in their centres, fading to light pinkish at the 
edges. I compared them at the moment to a quantity of loose rose petals. 
In a few seconds (fifteen to twenty) they appeared to fade entirely away. 
Mr. Wak-Ino was observing on their singularity, when happening to look 
again I observed them to have reappeared in the precise situations, but 
exactly complementary in colour. The clouds lost their colours as they 
changed their positions, and those entering on tlie former positions took 
them. 


The Rev. W. R. Dawes. Haddenham, Bucks, 

18th July, i86a 

“ Monthly Notices,” Vol. xxi., p. 26. 

About the time of the greatest obscuration a very thin cloud near 
•the sun to the south displayed extraordinarily vivid prismatic colours. 


* In Mr. Huckingham’s original notes, this runs “ about 45" to 50" S.W. of the moon, and 
.1 similar distance, or rather more, perhaiJS 9° or io“, another similar mass of cloud etc.,” as if 
tlie “4S" to 50'”’ referred to the angular position of the mass of clouds, and not to its 
distance from tlie eclipsed sun. 
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Prof. E. Quetelet. 

“ Astr. Nachr.,” Vol. liv., p. 6. 


Bruxelles, 

18th July, i860. 


Two circular 
iriduscent arcs of 
4“ or 5” radius 
umund the un- 
eclipsed sun. 


A 2 h. 49 m. temps moyen on a remarqu^ autour du soleil I’apparition 
de 2 arcs irises; le plus brillant, k gauche et un peu au-dessus du centre 
du soleil, pr^sentait les 7 couleurs principales; I’autre, ou Torange et le 
vert dominaient, 6tait ^ droite. Ce phdnomdne s’est prdsente au moment 
od une couche de cirrus passait devant le soleil. Le rayon de ces arcs a 
etd estime de 4 d 5 degr€s environ. 


Rev. John Sharp. Masulipatam, 

18th Aug., 1868, 

“ Report of the Government Astronomer upon the Observations of the 
1868 Eclipse,” p. 22. 

The first break of restored sunlight seemed intensely bright, and j'ust 
after the reappearance a narrow rim of shaded colours, mixing from red to 
yellow on the west, and merging into blue and purple on the south, 
appeared to surround the moon’s disc on those sides. 


Lieut. Alex. B. Brown. Maria Louisa Observatory, 

22nd Dec., 1870. 

“ Monthly Notices,” Vol. xxxi., p. 59. 

Some of the highest clouds, at some 3“ or more apparently from the 
moon, seemed to be more illuminated by the light of the corona, leuco- 
sphere, and prominences, than those in other places. 

Commander Hardy. Sion Hill, Bath, 

Rev. H. H. Winwood. 2znd Dec., 1870. 

“Monthly Notices,” Vol. xxxi., p. 183. 

A few minutes—three or four as nearly as I can remember—before the 
central epoch, the attention of Mr. Winwood and myself was drawn to a 
coloured patch, which appeared at the distance eastward from the sun of 
about 15°, and which seemed to be stationary. The space occupied by it 
might be, from its margin nearest the sun, about 30° towards the east, and 
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spreading to double that angular space N. and S. The marginal portions 
next the sun presented a lively ruddy tint, then melting into an orange tint, 
blended with green and dark purple in succession, proceeding eastward, 
and to the N. and S. Green, however, was the prevailing tint, and covered 
a much larger space than the others. Indeed, it seemed to be everywhere 
in the patch mixed with them, and to give them a muddy hue. These 
colours attained their greatest vividness about the time of the central phase 
of the eclipse. It soon after began to fade in brightness, but to become 
more dark, especially towards the south-west. 

Prof. W. G. Adams. Augusta, 

22nd Dec., 1S70. 

“ Monthly Notices,” xxxi., p. 160. 

About three minutes before totality there were brilliant and very re- 
marktible patches of red and yellow light on a cloud to the right and 
rather below the sun. 

Mr. Burton. Augusta, 

23 nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

Shortly before totality, a series of coloured bows appeared in the thin 
cirro-cumuli covering the 
sun and the sky round its 
neighbourhood. 

The bows were below 
the sun, and apparently 
parts of circles concen¬ 
tric with the sun. 

I did not notice any 
unusual colours on ob¬ 
jects. 

1 think that I have 
drawn the arcs in the 
accompanying diagram 

rather too short, the deficiency being chiefly at the eastern extremity. 
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Arciprete Corallo. 


Augusta, 

22nd Dec, 1870. 


“ Rapporti della Commissione Italiana,” Padre Secchi’s Report, p. 23. 


Drawing made 
by Corallo in 
which regions of 
iridescent cloud 
ore indicated. 


Iris seen also hy 
P. Secchi and 
others. 


II signor Arciprete di Augusta Can. Corallo fece un disegno della 
corona, che credo utile di qui soggiungere .... Vi 6 indicata pure la 
regione iridata delle nubi.* Mons. Corallo uso un binoculo di ottima 
condizione, nel fare questo disegno. 

[Padre Secchi also says, p. 24:] 

Questa Iride la vidi anch’ io, e fu veduta in molti siti, e cio spiega le 
iridi vedute dal P. Cappelletti al Chilli. 


Capt Pistoia. 


Augusta, 

32nd Dec., 1870. 


“Rapporti della Commissione Italiana,” p. 24. 

Quando fu oscurato il Sole, e la nube corse a coprirlo, al disotto di 
esso si vide una bella Iride; il rosso era mol to piu distinto, L’Iride era 
feSt circolare, simmetrica al Sole. Il bleu dentro, il rosso fuori, sotto. L Iride 
era separata dal Sole di un terzo della larghezza dell’ Iride stessa, e T Iride 
poteva avere un diametro di 12 volte quello del Sole. 


Padre Secchi. Augusta, 

23 nd Dec., 1870. 

“Rapporti della Commissione Italiana,” p. 20. 

Iridescent clouds Tranne qualche istante in cui levai 1 ’ occhio dal cercatore per guardare 

seen near the sun **■ x <=» 

S 2 ftcr^®o?^£ty. queir infausta nube, non mi distrassi in altra cosa veruna. Pero vidi allora 
r orkzonte tutto colorato di vivo color giallo come nelF aurora di un g-iorno 
nuvoloso, e molte.nubi iridate nelle vicinanze del Sole che si erano vedute 
gik anche prima e si videro appresso dopo ricomparso il Sole anche piu 
belle. 

* No aus of prismatic colour are indicated in the drawing, but the words “bianco,"' 

“rossastro sfiimato," “verde sfumato,” are written upon different parts of the corona. The 

following note is also added to the drawing; “ L’ iride sottoposta apparve nei momenti della 

totality dell* ecclisse; i fili estremi erano tinti di un rossastro sfumato, che V imbnmiva. La 

parte vicina al sole, gih ecclissato, era biancastra alquanto lucida, la parte media era verdastra 

sfumata, che defilata coloriva i fili medi dell' iride." 

« 
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Mr. Brothers. • Syracuse, 

Mr. Fryer. Doc., 1870. 

MS. Reports of the 1870 Expedition. 

The beautiful thin crescent of the sun, in shape like the new moon, 
came into view and seemed to sail rapidly among the now thinning clouds. 
A most lovely sight at this time presented itself: the thin edges of the cloud 
a few diameters below the moon appeared to be broken up into small flakes, 
and each flake looked as if observed through a prism, being adorned with 
rainbow tints regularly disposed.* These were pure and brilliant, and pre¬ 
sented a more splendid sight as the other light over earth and heaven was 
dying away. 

* Sec also Ihc observation of Mr. Griffiths in the chapter on “ Colours on Clouds, ” where 
apparently the same clouds arc described as red. 



CHAPTER XXVIII. 


COLOUR OF THE SKY. 

Before totality and when the sun is only about five-sixths covered, the 
colour of the sky in the zenith, and down to a distance of some ten or 
twenty degrees above the horizon, begins sensibly to change. From the 
ordinary blue of full daylight it gradually assumes a darker hue, which has 
been variously described as purple black, violet, azure, and indigo, 


thus :— 






Colour of the Sly before Totality. 


Halley. 

Sun 10 digits covered. 

Sky changed to a dusky livid colour, having 




an eye of puqile intermixed. 

1836. 

Henderson. Annular eclipse. 

Sky inclined to a purple hue. 

1836. 

Smyth. 

Nearly annular. 

Atmospheric light became mellowed, deeiieix- 




ing to a peculiar lurid gloom. 

1851. 

Airy. 

Before totality. 

Clear blue sky became purple black. 


Hind. 

Before totality. 

Azure blue sky changed to deep violet. 

1858. 

Liais. 

Some minutes before 

Yellow seemed to predominate in the spec¬ 



totality. 

trum of daylight.* 

i860. 

Barnard. 

Just before totality. 

Sky much darker, still purely blue. 


Winter. 

Before totality. 

Sky turned to a dark olive. 


Reynolds. 

Before totality. 

Blue sky became purple. 


Perowne. 

Before totality. 

Sky had a dead leaden appearance. 


Perry. 

Before totality. 

Sky became almost black. 


Riimker. 

Before totality. 

I.ight blue sky became a dark “ Blaugraii.'’ 


Hind. 

11 m. before the great¬ 

Sky appeared duller or more of an indigo 



est obscuration in 
England. 

blue. 


Burr. 

During the time of 

Sky near zenith of a deep indigo hue. 


the greatest obscur¬ 
ation in England. 

At the moment of totality the suddenly altered conditions of illumi- 

* The part of the heavens to which the spectroscope was directed is not mentioned. 
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nation * give rise to a further change of colour, which is so striking that 
few observers fail to notice it. We have given only a selection from these 
observations. 

The heavens in the zenith according to Weeden appear to hang “low 
down as it were in the shape of a watch glass.” McLeod describes them 
as “hanging down from overhead” like a blackish blue hemispherical 
cover. The illumination increases towards the horizon, and the violet 
canopy of sky is there fringed with orange and red. 

Observations of the comparative brightness of the different parts of 
the upper heavens are rare. Buckingham says that the sky towards the 
central shadow was black. Oom, that the purple blue ground of the 
heavens was brightest near to the corona. Eastman, that the darkest 
portion of the western sky was “ just outside the bounding lines of the 
corona.” And S. Peirce that the sky was not brighter near to the 
corona. 

The colour of the heavens, which no doubt depends greatly on the 
atmospheric conditions at and around the observer’s station, has been 
variously described as purple, indigo, slate colour, olive, and deep violet 
like the colour of the spectrum near H. Thus,— 

Colour of Shy during Totaliiy. 

1842. Piola. Aziir violac^ trfes-sombre. 

i86o.t ( Buckingham. Sky overhead deep violet to indigo, towards the 

I central shadow c[uite black. 

[ Wray. Cliangod to greenish olive brown and deep purple 

in succession. 

* It-will be seen from the chapter on the “Brightness of the Horizon,” that it is probable 
that the chief illumination of objects witliin the area of totality, is derived from the bright sky 
and clouds upon the horizon. The lower part of the atmosphere witliin the area of the moon’s 
shadow would therefore be illuminated by light which had passed through many miles of atmos¬ 
phere near to the earth’s surface, which would thus liavc lost much from the violet end of its 
spectrum. The particles floating in the lower atmosphere would therefore disperse a ruddy 
light. Higher up the light illuminating the atmosphere would be less and less ruddy, and 
the area of cloud beyond the moon’s shadow by which it would be lit up will be greater and 
greater as we ascend. An observer looking upwards during totality might therefore expect to 
sec a ruddy tinge from the lower atmosphere projected on a deep blue, similar to, though 
probably even darker than, tlic deep blue of the heaven's as seen from a high mountain—a 
combination of colour which would very well be described as purple or violet. 

"t The brackets signify tliat the observers were at the same station. 

Royal Astron. Soc., Vol. XLI. 21 
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Janson. 

■ Winter, 
j Roberts. 
IWeeden. 

Reynolds. 

Wihnecke. 
De la Rue. 
Oom. 

Goldschmidt. 

Rumker. 

1869. jCurtis. ' 
(Eastman. 

{ McLeod. 

J. M. Peirce. 
S. Peirce. 
1870. Lindsay. 
Ranyard. 


In zenith purple. 

Dark olive. 

Exceedingly dark indigo. 

Heavens like a dark purple canopy hanging low 
down, as it were in the shape of a watch glass. 

Blue sky became purple and deepened nearly into 
black. 

Bluish violet. 

Deep indigo. 

Heavens purple blue, brightest near corona. 

“ Schwarzblau ’’ as on a fine summer night. 

Sky changed to a “ schwarzlichem Indigo.” 

Sky was not clear; leaden bluish grey. 

Sky slate colour, darkest portion just outside the 
bounding lines of the corona. 

Sky like a blackish blue hemispherical cover hang¬ 
ing down from overhead. 

Violet blue. 

Dark purplish blue, not darker near the corona. 

Very deep purple. 

Deep violet somewhat like the colour of the spec¬ 
trum near H. 


Dr. Edmund Halley. Royal Society's House, Crane Court, London, 

23 nd April, 1715. 

Hutton's Abridgment of the Phil. Trans./' Vol. vi., p. 154 

From this time the eclipse advanced, and by g o'clock it was about 
ten digits, when the face and colour of the sky began to change from 
perfect serene azure blue to a more dusky livid colour, having an eye of 
purple intermixed, and grew darker and darker till the total immersion of 
the sun, which happened at 9 h. 9 m. 17 s. by the clock. 

Mr. Henderson. Observatory, Edinburgh, 

. . 15th May, 1836. 

“ Memoirs of the R. A. S.,” Vol. x., p. 38. 

Although my attention was almost completely engaged in my work 
it was impossible not to take, notice of the considerable diminution of day¬ 
light which took place towards the middle of the eclipse,* and of the 
* The eclipse was nearly annular at Edinburgh. 
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unusual and unnatural colour which the sky assumed, inclining to a purple ' 
hue. 

Admiral Smyth. Bedfoiu}, 

15th May, 1836. 

“ Cycle of Celestial Objects,” Vol. i., p. 143. 

As the sun obfuscated the air sensibly cooled, the atmospheric light 
became mellowed, deepening to a darkness which bore no resemblance 
either to morning or evening twilight; and at the greatest* obscuration 
assumed the peculiar lurid gloom which commonly heralds in a summer 
thunder-storm. 

M. Piola. Lodi, 

8tli July, 1842. 

“ Annuaire pour 1846 du Bureau des Longitudes,” p. 294. 

Plus haut [M. PxoLA has just described the cobur of the horizon 
during totality] le ciel 6tait d’un azur violace tr&-sombre. 

Sir G. B. Airy. Hill near GSaiENiiURO, 

28th July, iSji. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 5. 

[During the approach of totality,] a patch of clear blue sky in the 
zenith became purple black while I was gazing at it. 

Mr. Hind. Rcevelsuerg, near, Enoeliiolm, 

aSlhJuly, 1831. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 84. 

The sky where clear had gradually changed from an azure blue to a 
deep violet. 

* When the eclipse was at its greatest a segment of the sun lemaincd, eg,ual in depth 
to about one-fourth of the solar diameter. 
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Dr. Emmanuel Liais. 

“ Astr. Naclir.,” Vol. xlix. 


Paranagua, 

7th Sept., 1858. 


(p. 281.) Vers 10 h. 55 m. (quelques minutes avant I’obscurit^), 
Liais examina les raies du spectre fourni par la lumi^re du jour, et il 
to predominate, y sp&ialemeiit Ics cbaiigements qu’il avait remarqud dans 1’eclipse 

du 15 mars. Ilnevitpas le grand affaiblissenient de la lumi^re violette 
qu’il avait not6 alors, mais il trouva que la lumi^re jaune devenait plus 
predominante qu’au commencement du pli 4 nomdne. Les raies d’ailleurs 
n’avaient pas varid. 


Dr. F. A. P. Barnard. Aulezavik Island, 

i8tli July, i860, 

“United States Coast Survey Report” for i860, Appendix No. 21, 
P* 23. 

Just before the total immersion I once more noticed the tint of the un¬ 
covered sky, and found its darkness greatly increased. It was still purely 
blue, but with a depth of a^ure almost equal to that of the ocean. 


Mr. J. Buckingham. 

MS. Reports of the Himalaya Expedition. 


Cammesa, 

18th July, i860. 


About half a minute after the commencement of totality the sky over¬ 
head was deep violet to indigo, and to the northward towards the central 
shadow quite black. 


Mr. Wm. Wray. 


Cammesa, near Aguilar, 

i8th July, i860. 


MS. Reports of the Himalaya Expedition. 


As the shadow approached, the deep blue- sky changed to greenish 
olive brown and deep purple in succession. . 
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Mr. T. C, Janson. Burgos, 

18th July, i860. 

MS. Reports of the Himalaya Expeditions. 

During totality the sky in the zenith was of a purple hue, while at 
the horizon over the public walk by the river it was of a dark orange 
colour. 

Mr. R. Winter. Mountain of San Lorenzo, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

Before totality the azure of the sky turned to a dark olive. 

During the totality the sky retained its dark olive colour except at the 
horizon, where there was a narrow band of light of a dusky yellow colour. 
Our observing station was about 6150 feet above the level of the sea. 

Mr. Joshua R. Roberts. Miranda de Ebro, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

We were on the top of a hill about 1600 feet above the level of the 
sea. During totality the sky was of an exceedingly dark indigo colour, 
except around the horizon, where there weis a wide band of various shades 
of vivid red light. 


Mr. F. M. Weeden, Hill near Miranda, 

i8t]i July, i860. 

MS. Reports of the Himalaya Expedition. 

During totality the heavens seemed like a dark purple canopy, hang¬ 
ing low down, as it were, in the shape of a watch glass, and covering 
the earth, excepting in a regular belt near the horizon, where the illu¬ 
minated sky beyond the range of the obscurity reflected an orange golden 
light. 
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Mr. Resmolds. OrduSa, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

We were observing from the top of a hill about looo feet above the 

town.. Southward a large space of blue sky became purple, and 

deepened nearly into black as the shadow swept over it. 

Dr. Winnecke. Hill of Santa Marina, 3 miles from Pobes, 

i 8 th July, i 86 o. 

MS. Reports of the Himalaya Expedition. 

The black disc of the moon was surrounded by a bright glory of quiet 
yellowish white light, on the bluish violet of the celestial vault. 

Mr. Warrea De la Rue. Rivabellosa, 

iSth July, i860. 

The “ Times,” August 9th, i860.* 

The deep indigo of the upper part of the sky, shading, through a sepia 
tint, into red and orange as it approached the horizon,—the deep blue of 
the mountains as contrasted with the orange sky, and the peculiar light 
cast on the spectators, impressed me with a feeling of solemnity, never to 
be effaced. 

Lieut. F. A. Oom. Alto d’ Urbaneja, near Pobes, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

During the totality I devoted a few seconds to a general view of the 
magnificent spectacle. The corona appeared upon the purple blue ground 
of the heavens; this colour was brightest near the corona and increased in 
darkness with greater distances. 


Herr Hermann Goldschmidt. 


Vitoria, 

i8th July, i860. 


“ Astr. Nachr.,” Vol. Ivi., p. 308. 

The heavens in Die Farbo des Himmels im Zenith war schwarzblau, wie in einer 

the zenith dark 

JJS^^I^"*sch6nen Sommemacht,,was mitdem gelbgriinen Lichte am Horizont con- 
trastirte. 


* See also Bakerian Lecture in ''Phil. Trans.” for 1862, Part i,, pp. 23, 24. 
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The Rev. J. J. S. Perowne. Ali, nur Vitoria, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

As the time of the total obscuration approached, the sky, which in 
the zenith and in the neighbourhood of the sun was cloudless, had a dead 
leaden appearance, increasing in intensity every moment, whilst at the same 
time lower down where it touched the mountams it was comparatively 
light. 

Mr. J. G. Perry. Hill of Cantabria, near LogroSo, 

iStli July, i860. 

MS. Reports of the Himalaya Expedition. 

As the obscuration advanced, the sky in the unclouded parts became 
almost black; later, as the darkness of totality swept over the landscape, 
it left the sky in the north and west horizon of a yellowish green colour, 
such as I have seen after a violent thunder-storm. 

Herr Geo, Rlimker. Castellon de u Plana, 

i8tli July, i860. 

“Die Totale Sonnenfinsterniss am 18 Juli, i860.” 4to, Hamburg, 

i86i. 

(p. 6.) Die gewShnliche hellblaue Farbe der Luft (der spanische sigtor^^k 
Himmel ist, wenigstens in den Sommermonaten,um nichts dunkler wie der 
unsrige) begann in der Hohe allmalich in ein dunkles Blaugrau iiberzugehen, 
welches sich wahrend der Totalitat zu einem schwarzlichen Indigo umwan- 
delte, wahrend die tieferen Thcile eine gelbliche, vielleicht besser gesagt 
Sepia Farbe annahmen, und der liorizont sclbst im S.W. gerothet 
erschien. 

Mr. J. R. Hind. Mr. Bishop’s Observatory, London, 

18til July, i860. 

Letter to the Editor of the “ Times,” published July 19th, i860. 

At 2 h. 37 m. a large expanse of clear sky in the south was not of the 
ordinary lint, it appeared duller, or more of an indigo blue. At 2h. 42 m., 
or about six minutes previous to the greatest eclipse, the dcejier colour of 
the sky was very marked in a break N.W. of the zenith. 
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■ Mr. Burr. Highhury, near London, 

18th July, i860. 

“ Monthly Notices of the R. A. S.,” Vol. xxi., p. 25. 

During the time of the greatest obscuration dense clouds covered the 
heavens. Near the zenith a few breaks showed the sky of a deep indigo 
hue. 

By 3 h. 5 m. this effect was gone, and the sky between the clouds 
was then a pale blue. 

Dr. Curtis. Des Moines, Iowa, 

7th Aug., 1869. 

“Washington Observations,” 1870, Appendix ii., p. 134. 

The appearance of the sky was different from what I had expcctal, 
the colour being rather a leaden bluish-grey than the deep indigo generally 
observed where the atmosphere has been clear. ^ 

Prof. Eastman. Des Moines, Iowa, 

7 th Aug., 1869. 

“Washington Observations,” 1870, Appendix ii., p. loC. 

I gave a few seconds’ time to the observation of the peculiar light. 
Owing to my position in the observatory I could see only the we.stcrn sky, 
in which the darkest portion was j'ust outside the bounding lines of the 
corona. This portion of the sky had a dark slate colour, changing towards 
the south-west to a leaden hue, but maintaining its dark slate colour, with 
but little modification as far east and north as I could see. Thi.s dark 
colour prevailed in the sky west of the sun nearly down to the horizon. 

Mr, R. A. McLeod. Springfield, Ili.inois, 

7th Aug., 1869. 

“United States Coast Survey Report for 1869,” Appendix No. 8, p. 
46. 

The appearance of the sky was as if a blackish-blue hemispherical 
cover were hanging down from overhead, its rim reaching to within about 
1 2° of the horizon. Between this rim and the horizon, to the north and as 
far around as I looked, the sky was of a dusky yellow. 

* Dr. Ciutis observed that there was a dense haze in the air. See p. 132. 
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Mr. J. M. Peirce. Springfield, Illinois, 

7th Aug., 1869. 

“ United States Coast Survey Report for 1869,” Appendix 8, p. 41. 

During totality, the sky was of a violet blue above, while it was lurid 
near the horizon, at any rate in the north. 

Prof. Charles S. Peirce. Bardstown, Kentucky, 

7 th Aug., 1869. 

“ United States Coast Survey,” Appendix No. 8 to Report for 1869, 
p. 14. 

[During totality] the sky was of a dark, somewhat purplish, blue. It 
was not lighter near the corona. 

Lord Lindsay. Maria Louisa Observatory, 

22nd Dec., 1870. 

“ Monthly Notices,” xxxi., p. 60. 

At the time of totality the blue patches in the sky appeared of a very 
deep purple colour. 

Mr. Ranyard. Near Villasmunda, 

about 8 MILES TO THE S.W. OF AUGUSTA, SiCILY, 

22nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

Some ten minutes before totality we noticed that the sky along the 
horizon to the west* was of a bluish-green, much like the colour of the sky 
in stormy weather when seen beneath a bank of clouds in the opposite 
direction to the sun. 

] )uring totality the sky in the neighbourhood of the eclipsed sun (I did 
not look at the horizon) was of a deep violet, which reminded me somewhat 
of the colour of the spectrum near H. 

* 'I'hc region of totality approached the observers from their W.S.W., and passed away to 
the E.N.K. 
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CHAPTER XXIX. 


APPEARANCE OF THE MOON’S DISC DURING TOTALITY. 


Pierce, Shaler, and Warington Smyth describe the moon as iKiinpf 
darker than the surrounding sky. It should be remembered that any 
illumination due to our own atmosphere would stretch equally ov<t th(^ 
place of the dark moon, as well as over the area immediately .surrounding 
the corona. The greater darkness of the moon must therefore cither he 
due to a sense of contrast (the brighter layers of the corona being on the 
inside) or to a very widely spread outer corona. 

Frau Madler says that the appearance of the moon’s disc was such 
that it gave her the idea that she was looking into a deep hole ^ and Sk('<'ih 
describes the moon as appearing detached (staccata) from the background 
of sky. 

To Richards, Parsons, and Breen, the lunar limb seemed hrigliter 
than the central part of the disc; so that the moon had the ai>i)earaace of 
being spherical. 

At the time of a total eclipse the moon is lit up by full or nearly full 
earthshine,* yet none of the observers record that they were able to detect 

any of the lunar details, though many of them carefully examined tlu: disc 
for that purpose. Thus,— 


1842. Arago. 
Airy. 

1851. Carrington. 
Good. 
Dawes. 
Mauvais. 
i860. Madler. 
1868. Walker. 


Lunar details carefully looked for but not seen. 

Moon distinctly visible as having independent light, hut no dctuil.s 
made out. 

Could not perceive any light or shade on the moon's surfu.r. 

No spot either dark or light perceptible. 

No striking variations pf light observed on moon’s surface. 

No details perceived. 

Moon uniformly black, no bright spots perceived. 

Could not detect a speck upon the moon. 


* See note appended to Hudson’s observation. 
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1870. Hudson. Moon had a green velvety appearance; lunar mountains not per- 
ceptible. 

Tupman. Irregularities of lunar surface not observed. 

Grant speaks of the moon’s disc as being of a dark puiple hue eight 
minutes before totality, and Buckingham describes it four seconds before 
totality as dark olive. Hind says that at the beginning of totality it was 
decidedly reddish purple, but that before the end of totality it had 
assumed a dull purple colour. The estimates as to the tint of the moon’s 
disc during totdity vary greatly; thus,— 


Colour of Moon's Disc during Totalify, 


1851. 

Pettersson. 

Greyish brown. 

i860. 

Madler. 

Deep black. 


Dawes. 

Purplish black. 


Frau Madler. Deep dark blue. 


Mauvais. 

Black. 


Secchi. 

Inky black. 

i860. 

Richards. ) 

Lead coloured. 

1868. 

Walker. 

Intensely black. 


Parsons, i 

1869. 

C. S. Pierce. 

Purplish blue. 


Breen. 

Dark grey. 

1870. 

Hudson. 

Green. 


Janson. 

Quite black. 


Tupman. 

Greenish grey. 


It is perhaps worth the reader’s while to compare the following judg¬ 
ments of colour with those made by the same observers as to the colour of 
the sky during totality. 


1851. Hind. 


1860. Buckingham. 
Janson. 

1869. C. S. Peirce. 


Colour of Moon’s Disc. Colour of Sky during Totality. 

Decidedly reddish purple at the \ 


beginning of totality, dull 1 

^ Deep violet. 


purple towards the end. ^ 

j 

1 

^ Over head deep violet to 

4 seconds before totality very’ 

j indigo, towards 

the 

dark olive. | 

1 central shadow 

quite 

Quite black. 

[ black. 

Purple, 


Deep dull, somewhat purplish "j 

|. Purplish blue. 


blue, darker than the sky. J 
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M. Arago. Perpignan, 

8 th July, 1842. 

“ Annuaire pour 1846 du Bureau des Longitudes,” p. 281. 


La lumi^re cendr^e fut complfetement efifacee par la lumidre atmo- 


The ashy light 
was completely 

sphdrique. Malgrd tous nos soins, nous ne parvinmes pas i distinguer 
line seule des taches de la Lune. 

tmgiiishable. 


Sir G. B. Airy. Church of the Superga, near Turin, 

8th July, 1842. 

“Monthly Notices,” Vol. v., p. 219. 

I took off the dark glasses and carefully examined the moon with the 
telescope. Her disc was distinctly visible as having independent light, and 
I think that if it had been stronger, I might have seen the large tracts of 
different brightness on her disc. I could not, however, see the smallest 
inequality of light, of the nature either of broad dark tract, or dark spot, or 
bright spot. I looked carefully for a long time (in proportion to the whole 
duration of darkness), and am confident that there was nothing of this kind 
to be seen. 


Lieut. C. A. Pettersson. GoiTENituRO, 

28tli July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 69. 

The dark disc of the moon, which was very dark, was of a greyish 
brown tint. 


Mr. R. C. Carrington. Lilla Edet, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 60. 

I could not, during the totality, in a rapid glance, perceive any light 
or shade on the moon’s surface. 


Mr. J. W. Good. 

“ Astr. Nachr.,” Vol. xxxiii., p. 150. 


Kropp, 

28th July, 1851. 


The moon was visible during the totedity, and her rim well defined. 



Appearance of the Moon’s Disc during Totality. 




shining with an ashy light, but I cannot say that any spot, either dark or 
light, was perceptible. I looked for the dark part on the upper half of the 
E. semi-diameter, but could not catch sight of it; the “ lumilre cendree ” 
was about as strong, not stronger than it is about the third or fourth day 
after new moon, when the sun is below the horizon; a very light flimsy 
cloud was however passing before her disc just before the totality closed, 
and might perhaps prevent my getting a sight of the lunar spots, although 
fortunately it was not opaque enough to prevent the observation of the 
other phenomena. 

Mr. Hind. Rcevelsberg, near Engklhoui, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi.. Ft. i., p. 84. 

The surface of the moon was decidedly reddish purple at the begin¬ 
ning of totality, but the reddish tinge disappeared before its termination, 
and the disc assumed a dull purple colour.. 


The Rev. W. R. Dawes. Rcevelsberg, near Engelholm, 

38th July, 1851. 

“ Memoirs of the R. A. S.',” Vol. xxi.. Ft. i., p. 92. 

The colour of the moon during the totality was a purplish black. No 
striking variations of light were observed upon its surface; but there was 
so much of a more imposing character to notice during the brief continu¬ 
ance of total darkness, that there was no time to spare for scrutinising the 

moon’s disc. 


M. Mauvais. 


Dantzig, 

28th July, 1851. 


ni 


“ Comptes Rendus,” xxxiii., p. 175 - 

La surface de la Lune est restee d’un noir uniforme; on n’apercevait 
tachc.s ni lumiere cendree. 


Ikloon a imiform 
black; no spotit 
or ashy light 
perceived. 


A ,1rr,ira1 RichardS FiSGARI) ISLAND, PUGET SOUND, 

Admiral Kicnaras. i8tli July, i860. 

Captain Parsons. 

MS. Reports of the i860 Expeditions. 

The disc of the moon at totality appeared of a lead-coloured ue, 
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brightening almost to silver near the circumference, and convoyed tt vivid 
impression of sphericity. The sun was only 2*“ above the honson. 


Mr. James Breen. 


Cammksa, 

iSthJuly, i860. 


MS. Reports of the Himalaya Expedition. 

The colour of the moon was of a dark grey, and its surface was not of 
uniform tint; it seemed of a globular form. 


Mr. J. Buckingham. Cammesa, 

•* i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

Five and a half minutes before totality, the disc of the moon was 
clearly seen of a faint olive colour. Four seconds before totality the moon 
was seen as a very dark olive patch. 


Mr. T. C. Janson. Buroos, 

' iSthJuly, 1H60. 

MS. Reports of the i860 Expeditions. 

The body of the moon appeared quite black in the centre of the 
corona. 


Dr. J. H. von Madler. Vitoria, 

18th July, 1S60. 

“ liber Totale Sonnenfinsternisse,” p. ii. Dr. von Madler, Jena, 1861. 

Mondscheibe untersuchte ich gegen 30 Sekunden lang, ohne 
irgend eine Variation des reinen tiefen Schwarz, was iiber die ganze Scheibc 
hin gleichmassig erschien, bemerken zu konnen. Namcntlich war nicht 
das mindeste von einem hellen Fleck um die Mitte herum zu bemerken. 
Nach Bergen des Mondrandes mich umzusehen war keine Zeit. 


Frau von Miidler. Vitoria, 

18th July, 1860. 

“ liber Totale Sonpenfinsternisse,” p. 25. Dr. von Mddler, Jena, 1861. 

dMp dark-blue. Die facheibe erschien mir tief dunkelblau und sfewShrte fast den 
Anblick als ob man in eine Vertiefung hinein schaue. 
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Professor Grant. Sikrra de Tolono, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

At 2 h. 52 m., [between seven and eight minutes before totality,] I 
carefully examined the surface of the moon and found it to exhibit a deep 
purple hue. 


Padre Secchi. Desierto de ias Palmas, 

18 th July, 1S60. 

“Relazione delle Osservazioni,” etc. P. Secchi, Rome, i860. 


(p. 15.) La Luna in mezzo del cielo era affatto nera e del pih nero 
inchiostro, c per singolare illusione pareva quasi staccata dal fondo del 
firmamcnto. 


The inky 
black, appeared 
os if (leL'iched 
from the lack- 
ground of sky. 


Mr. C. G. Walker. Masulipatam, 

18th Aug., 1868. 

Report of the Government Astronomer upon the observations of the 
eclipse of r868. 

(p. 19.) The disc of the moon was intensely black, and I could not 
detect a speck upon it. 


Professor Charles S. Pierce. Bardstown, Kentucky, 

Mr. Shaler. 7th Aug., 1869. 

“ United States Coast Survey,” Appendix No. 8 to Report for 1869, 

p. 14 . 

[I )uring totality the moon] was not black, but of a deep, dull, and some¬ 
what purplish blue, darker than the sky. Mr. Shat.hr confirmed this. 


Mr. Warington Smyth. 


Argos, Spain, 

22nd Dec., 1870. 


MS. Rci)orts of the 1870 Expedition. 

The disc of the moon was black to my own and companions view, 
and certainly much darker than the background of sky. 
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Mr. Hudson. San Antonio, Spain, 

23 nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

I noticed that the brightness of the moon was considerably more than 
I expected, not so much less than before totality. I agree in the descrip¬ 
tion I had seen of its “green velvety’^ appearance. The green was like 
that of the olives that were commonly on • the dinner-table in that neigh¬ 
bourhood, but greener and less brown. The clouds drifting across the 
moon were perceptible, and the mountains in the moon were not.*^ 

Capt. Tupman. Syracuse, 

22nd Dec., 1870. 

“ Washington Observations,*’ 1869, Appendix i., p. 117. 

The body of the moon was considerably illuminated with a greenish grey 
tint, similar to the Inmitre cendrie seen at new moon. I have no doubt the 
irregularities of the lunar surface might have been seen. . The moon was 
not so dark as the sky beyond the corona, of which I had an extensive 
view from the size of the field (which was 3'' 15' in diameter). 

In a iDaper, by Mr. Proctor, “ On the Colour of the Moon during the late Eclipse,” 
published in the ** Monthly Notices,” vol. xxxi., p. 152, he suggests that the green tinge 
remarked upon the moon by Mr. Hudson might be owing to the colour of the earth-shine upon 
its surface. He showed that at the time of the eclipse there would be a great terrestrial area 
covered by ocean turned towards the moon ; and suggested that this might give a definite tint 
to the earth-light with which the lunar landscapes would be lit up; and that in looking at the 
tints upon the dark moon, we are in fact observing our own earth’s colour seen from a distance. 

If, however, all (or even any considerable part) of the light which comes to us in the 
direction of the dark moon were derived from the moon itself, we might expect to see the 
irregularities of its surface standing out as relatively brighter and darker objects, instead of the 
even velvety appearance which has been described by Mr. Hudson. The great maria are 
remarkably bad reflectors as compared with tlie more broken portions of the surface, and a very 
small degree of illumination would suffice to make them stand out as black spots upon a brighter 
ground. We must therefore look to the illuminated curtain of atmosphere situated between the 
eye of the observer and the moon as the source of by far the greater part of the light appearing 
to come from the moon. 
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■STARS SEEN DURING TOTALITY. 

It appears that during totality the illumination of the heavens is such that 
only stars of the first and second magnitude are generally visible ; stars 
of the third magnitude have been recognized, but apparently only with 
difficulty, by those who have previously acquainted themselves with their 


position. 



.1715- 

Halley and others. 

Jupiter, Mercury, Venus, Capella^ and Aldebaran. 

1842. 

Observers 

at Perpignan. 

4 or 5 stars. 



beside the sea. 

7 to 10. 



at Narbonne. 

4 or 5, or even lo. 



at Montpellier. 

5 - 



at Digne. 

Capella, jS and t Tauri, and y Orionis. 

i860. 

Saar. 


Jupiter, Venus, Saturn, Mercury, Castor, Pollux, 
Regulus, Capella, /J Aurigre, Procyoii, ^ Canis 
Minoris, 7 Leonis. 

1868. 

Anson. 


Leonis, Regulus. 

1869. 

Schott. 

Hill. 

Perkins. 


Mercury, Venus, Saturn, Arctunis, Vega, Antares, 
Altair, Benetnasch. 

Venus, Mercury, Arcturus, Vega, seen. (Capella, 
Procyon, Castor, Pollux, Regulus, Altair, Saturn, 
Antares, Spica, and Mars, looked for, but not 
seen.) 

Mercury, Venus, and Saturn. 


Dr. Edmund Halley. Royal Society’s House, Crane Court, London, 

3rd May, 1715. 

“Phil. Trans.” for 1715, p. 249. 

The three planets, Jupiter, Mercury, and Venus, were all that were 
seen by the gentlemen of the Society from the top of their house, where 
they had a free horizon, and I do not hear that any one in town saw more 
than Capella and Aldebaran of the fixed stars. 

Royal Astron. Soc., Vol. XLL 23 
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M. Arago. 


7th July, 1842. 


“ Annuaire du Bureau des Longitudes,” pp. 279, 280. 


At Perpignan 
four or five stars 
were seen. 
Beside the sea 
some persons 
seven, ot1;^ers 
ten. At Nar- 
bonne four or 
five, some say 
ten. At Mont- 
pdlier, five. At 
Digpne, four. 


Les curieux qui, 4 Perpignan, parent donner une attention suffisante 
k la reclierche des etoiles, en aper^urent quatre ^ cinq h r<xil nu. Au 
bord de la mer, quelques personnes en virent sept, d’autres dix. D’apr^s 
les positions indiqudes, il ne parait pas que Mars ait 6te un des astres 
visibles. 

MM. PiNAiTD et Boisgiraud parlent de quatre S, cinq dtoiles aper9ues 
el Narbonne, pendant Teclipse totale, vers le zenith et du c6tedu couchant. 
Divers observateurs assurdrent en avoir compte j’usqu’^ dix. 

Les personnes de Montpellier, a qui M. I’Abbe Peytal demanda 
combien elles avaient aper9u d’etoiles, repondirent que le nombre de ces 
astres visibles S, I’ceil nu ne s’dleva pas au delS, de cinq. 

A Digne, M. Dien vit k Tceil nu, la ChSvre, ^ et £ du Taureau, y 
d’Orion. Des vapeurs couvraient une grande partie du ciel. 


Martin Saar, 


Vitoria, 

18th July, i860. 


“liber Totale Sonnenfinstemisse,” Dr. von Madler, Jena, 1861. 
(p. 12.) 


Four planet.s 
seen; Jupiter 
five mmiites 
before totality. 
Also eight stors^ 
one of nie thiid 
magnitude. 


Peobachtung der mit freiem Auge wahrend der Totalitat sichtbaren 
Sterne durcb den Diener der Sternwarte Dorpat. 

Da der genannte Diener sich eines scharfen Auges erfreut und mit der 
gegenseitigen Stellung der Sterne nicht ganz unbekannt ist, so hielt ich ihn 
fur geeignet diese Wahrnehmungen, zu denen andre Beobachter voraus- 
sichtlich keine Zeit haben wiirden, anzustellen. Zu dem Ende batte ich 
eine kiinstliche Halbkugel, auf der die wiebtigsten Sterne fur den Horizont 
von Vitoria durchscheinend angegeben waren, vorgerichtet, in Vitoria 
zusammengesetzt, und sie auf einem besondern Fussgestell von 4 gegen 
einander geneigten Pfahlen so aufgestellt, dass sie der Himmelsstellung 
wahrend der totalen Finstemiss, so genau als nothig, entsprach. Unter 
dieser Halbkugel befand sich M. Saar und bezeichnete die von ihm am 
Himmel wahrgenommenen Sterne mit Bleistift an der innern Flache der 
Halbkugel. 
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In dieser Weise hat er aufgefunden Jupiter 5 Mmuten vor Eintritt der 
Totalitat; Venus hald darauf; und wahrend der Totalitat Mcrcur, 

Castor, Pollux, Pegulus, Capella, ^ Auriga, Proeyon, jS CanisMinoris, y Lconis; 
die sammtlich an einer Seite des Himmels stehen und die kurze Zeit so in 
Anspruch nahmen, dass fiir eine weitere Untersuchung kein Raura bleib. 
y8 Cants Min. ist dritter Grosse, es hStte also wenigstens die sechsfache 
Anzahl wahrgenommen werden konnen, wenn der Himniel iiberall heiter 
gewesen ware und man sich mit einer blossen Zahlung, ohne bestimmte 
Bezeicknung, hatte begntigen wollen. 

Lieut. Anson. Mantawalu Kiki, Celebes, 

iSth Aug., i868., 

MS. Observations of the 1868 Eclipse. 

(p. 25.) At the instant of totality jS Leonis, and Regulus close to the 
sun made their appearance simultaneously, but they both disappeared with 
the first glimpse of the returning bright rays. No other heavenly bodies 
were observed by me. 

Mr. Charles A. Schott. Springfield, Illinois, 

7tli Aug., 1869. 

“United States Coast Survey Report for -1869,” Appendix No. 8, 
p. 50. 

During totality the following heavenly bodies were seen :—Mercury, 
Venus, Saturn, Arcturus, Vega, Antares, Altair, and Benetnasch. Some 
claim to have seen more, but the above are all that were recognized by the 
observers. No bodies were discovered between the sun and Mercury. 

President Hill. Mattoon, Illinois, 

37tli Aug., 1869. 

“Journal of the Franklin Institute,” Jan., 1870, p. 67. 

Venus appeared a minute or two before the total obscuration, and 
remained visible for several minutes after the reappearance of the sun. 
At the instant of total obscuration Mercury, Arcturus, and Vega appeared. 
Even Arcturus was of a silvery whiteness. Arcturus remained visible some 
seconds after the total phase had passed. We looked sharply for Capella, 
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Procyon, Castor and Pollux, Regulus, and Altair, and also looked less 
carefully for Saturn, Antares, Spica, and Mars, but we had nothing but our 
general recollection of the stars to guide us as to the direction in which to 
look, and we saw nothing either with the naked eye or our opera glasses 
beyond the two planets and two stars already mentioned. At the instant 
of total obscuration, one or two of us had a feeling that we were seeing half 
a dozen stars bursting into sight at once, but we could only find the 
two. 

Mr. F. W. Perkins. Bristol, Tennessee, 

7th.Aug., 1869. 

“United States Coast Survey Report for 1869,” Appendix No. 8, 

p. 9. 

Mercury, Venus, and Saturn were visible, but I looked in vain for stars 
in any of the northern constellations. 



CHAPTER XXXI. 


BRIGHTNESS OF THE HORIZON DURING TOTALITY. 

During totality, while the heavens above the observer are comparatively 
dark, the sky upon the horizon appears brightly illuminated, so that 
mountains or buildings at a distance seem to stand up with sharply defined 
outlines against the sky. Thus, while objects at hand are nearly invisible, 
tho.se upon the horizon are more clearly seen than they were immediately 
before totality. Molxer and McTaggart evidently judged that the light 
by which they were enabled to distinguish the objects in their immediate 
neighbourhood, was principally derived from the clouds and sky near the 
horizon, rather than from direct illumination by the corona. And this 
becomes the more probable when we take into consideration the fact * that 
no shadows are cast during totality. The light from the horizon coming 
in all azimuths naturally casts no shadow, and it would appear that the 
illumination derived from this source is so great that the eye cannot dis¬ 
tinguish between the brightness of objects so lit up, and those which are 
also illuminated by the light of the corona and prominences. 


Dr. Axel Moller. Bezana, 

iStli Jufy, i860. 

MS. Reports of the Himtilaya Expedition. 

During the total eclipse the darkness was not considerable in con¬ 
sequence of the reflected light from the clouds which surrounded the 
horizon. 

Mr. Joshua R. Roberts. Miranda de Ebro, 

18th July, 1860. 

MS. Reports of the Himalaya Expedition. 

The sky was of an exceedingly dark indigo colour except around the 
* For the grounds of this assertion see the chapter on the “Brightness of the Corona." 
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horizon, where there was a wide band of various shades of vivid red light, 
before which the black mountains stood out in relief. 


Mr. H. M. Matthews. ORDUiifA, 

iSthJuly, i860. 

MS- Reports of the Himalaya Expedition. 

There was a red light like the last tinges of a sunset in bad weather 
on the N.W. horizon, causing the summits of the mountains to appear 
sharp and strongly defined. 


Mr. Thomas Pamler. A Hill near OrduSa, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

The darkness came on gradually, making objects at hand invisible, 
while all around the horizon the distant tops of the hills were visible, as if 
by a faint light from behind, and they appeared something lower than 
before. 


Mr. C. Weiler. Hill of Santa Marina, 3 miles S.W. of Pobes, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

The outlines of the mountains were sharply defined, and in the horizon 
to the south, which was beset with clouds, there appeared a fire-red bright¬ 
ness. 


Miss H. Airy. Hill above EreSa, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

As soon as the sun was totally eclipsed, and indeed a short time 
before, everything changed. The distant hills came out quite a deep 
purple-grey colour with a distinct outline, and a most brilliant orange- 
coloured sky behind them, while the entire foreground was lost in a sombre 
dark colour. 
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Dr. McTaggart. Sierra de ToLoJfo, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

[During' the totality] I could disting'uish the outlines of objects at a 
g-reat distance, but I think that a considerable portion of the lig-ht was 
reflected from the distant horizon, which, aided by the light of the corona, 
made objects tolerably distinct. 


Herr Geo. Riimker. Castellon de la Plana, 

18th July, i860. 

“Die Totale Sonnenfinsterniss am iSJuli, i860.” 4to,Hamburg, 1861. 

(p. 6.) Die Farbe der im Norden gelegenen braunen Berge verwandelte 
sich in Grau, whhrend die im W. nach Villa Real hin liegenden blaulich 
schimmernden Berge schwarz warden. Die Gipfel der letzteren schienen 
sich immer scharfer zu begranzen, ja endlich abzulosen, uns ganz nahe zu . 

riicken. 
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DARKNESS DURING TOTALITY. 


From the chapter on the brightness of the corona, it will be seen that but 
little of the light by which objects are rendered visible during totality is 
derived from the corona and solar appendages. And from the observations 
given in the last chapter it will be gathered that the light derived from the 
heavens is chiefly due to an illuminated belt of clouds and sky near to the 
horizon. As might therefore be expected the degree of darkness during 
totality differs greatly according to the terrestrial conditions surrounding 
the observer, the clearness of the atmosphere, the clouds and objects upon 
the horizon, the size of the area of totality, and the position of the 
observer within the area of darkness at the moment of his observation. 
Thus during the eclipse of— 


1851. Piazzi Smyth 
i860. James 

Frau Madler 
1868. Tisserand 


Could read small print 

Could see the divisions of the thermometer, but could 
not see the mercury. 

Could read the thermometer as’ well as the finest ■writing. 
Could easily read writing in the open air. 


The following observers could only read with difficulty. 

1851. Adams. Light only just sufficient to read the face of a box clrro- 

nometer. 

Snow. Not easy to decipher figures of watch. 

Miland. Experienced difficulty in reading seconds of chronometer. 

The following observers speak of the darkness as much more intense. 

1851. Airy. Mr. Hasselgren could not read the minutes of the chrono¬ 

meter, and I could not see marks on a card without 
coming close to the lantern. 
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Lassell. Could not see second hand of -watch, 

1868. Ragoonatha Chary. Impossible to recognize the face of a person three yards off. 

Lamp-light needed for chronometer. 

Observers, inside houses or so situated amongst buildings that the 
lio-ht from the horizon cannot reach them, have, as might be expected, 

o 

had difficulty in distinguishing objects at a small distance, thus,— 

Darkness in rooms 50 great that we were afraid of running 
against furniture. 

In the town of Beejapoor, impossible to see one’s own hand. 
At Moolwar, eye-piece dropped, and could not be found. 
Inside hut of cciuatorial, could not read micrometer with¬ 
out a lamp. 

Wife of consul could not find pieces of glass on table in 
dining-room. 

Struve and Airy, in describing the eclipse of i860, both mention 
that the darkness appeared to them to be less than during the eclipses of 
1842 and 1851. 

At first sight the estimates of the two observers who have attempted 
.systematically to measure the degree of darkne.ss during totality would 
appear to be contradictory. According to the observation of Chevallier, 
the general illumination during totality would appear to be much greater than 
that derived from a ten day.s moon well above the horizon. According to the 
ob.servation of Mrs. Eastman, it would appear to be decidedly less than 
that of the full moon when 30“ above the horizon. But it must be re¬ 
membered that in the instrument used by Mrs. Eastman, the star was 
illuminated by light passing through a .small aperture some ten inches 
above it. The aperture was covered with ground glass, but the light 
reaching the artificial star would nevertheless be chiefly derived from the 
heavens ; while in the case of Chevali.ier’s observation the field on which 
the shadows fell was, it would seem, illuminated by light coming in all 
directions and consequently by direct light from the horizon. According 
to the observation of Chevallier, the amount of illumination of the 
field during totality would be greater than that of a similar field illuminated 
by a ten days moon as 828“ is to 193% or more than eighteen times 
greater. 

Royal Astron. Soc., Vol. XLI. 


1860. Janson. 

1861. Haig. 
Tisserand. 

1870. Brothers. 


24 
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With reference to the observation of the people on board the steamer 
near Venice in 1842,—if we assume that the smoke continued to issue 
from the funnel during totality we must believe that the sky at, say, some 40 
or50° above the horizon, did not form a sufficiently illuminated background 
to render the column of smoke visible by contrast; an observation which 
it seems difficult to reconcile with the fact that the illumination of the 
heavens during totality seems to be sufficient to blot out all stars below the 
third magnitude. 

The following are only a few of the very numerous observations which 
we have collected in connection with this subject. 


Dr. Edmund Halley. Royai, Society’s House, Crane Court, London, 

22nd April, 1715. 

“Phil. Trans.’* for 1715, p. 249. 

As to the degree of darkness, it was such that one might have ex¬ 
pected to have seen many more stars than I find were seen in London. 

Mr. Jose Joaquin de Ferrer. Kinderhook, State of New York, 

16th June, r8o6. 

“Transactions of the American Philosophical Society,” ist Series, 
Vol. vi., p. 266. 

The darkness was not so great as was expected, and without doubt 
the light was greater than that of the full moon. 


Travellers near Venice. 


Near Venice, 

8th July, 1842. 


The column of 
smoke coining 
out of the chim¬ 
ney of a steamer 
near Venice was 
not visible to 
the passengers 
during totality, 
but the sparks 
carried up with 
the smoke were 
clearly seen. 


‘‘ Annuaire du Bureau des Longitudes,’* for 1846, p. 283. 

Sur leslaguues de Venise, les voyageurs du bateau 3 . vapeur not&rent, 
pendant 1’eclipse totale, que la colonne de fumee sortant de la cheminee 
n’etait plus visible. Les parcelles de chabon enflammees que la colonne 
entraine toujours ayec elle, semblaient ainsi isolees et produisaient un tres- 
bel efFet, 
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Professor Piazzi Smyth. Island of Buje, . 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 29. 

The present darkness, however, though somewhat appalling to the 
senses, and sufficient to make a ship in the neighbourhood stop its course 
and furl its sails, was not, after all, so very intense; as not only small 
print could be read, but the marks of a pencil could be seen in sketching 
the appearances. 

Professor J. C. Adams. Frederiksv^rn, 

28tli July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 103. 

The light remaining was only just sufficient to enable me to read off 
the face of a box chronometer which I had with me. 

Mr. Robert Snow. ■ Christiania, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 34. 

When total darkness took place, it was not easy to decipher the 
figures of a watch held in the hand. 

The Rev. Temple Chevallier. GSttenburo, 

38th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 79. 

The general light of the sky [during totality] was sufficient to render 
the shadow cast by the taper imperceptible when the taper was 193 inches 
from the screen. 

On the 3rd of November, 1851, when the moon was ten days old, 
one hour past the meridian, and shining very brightly, at 9’' 30“ p.m., I 
found that the same taper, in the same lantern, 152 inches from a screen, 
cast a shadow equal in intensity to that cast by the moon. When the 
taper was removed to 576 inches, the shadow was extremely faint; but, 
with great attention, it could be discerned until the taper was removed to 
828 inches. 



Darkness during Totality. 


188 


Sir G. B. Airy. .Hill near GSttenburg, 

28th July, 1851, 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 6. 

A candle had been lighted in a lantern about a quarter of an hour 
before the totality. Mr. Hasselgren was unable to read the minutes of 
the chronometer face without having the lantern held close to the chro¬ 
nometer. I had prepared for the occasion a circle described upon a card : 
1 desired much to malce a drawing of the prominences, at least of their 
positions on the limb of the moon, by marking them on this circle, but it 
was impossible for me to see it, and I was obliged to approach very 
closely to the lantern, in order to make the smallest memorandum on the 
card. 

Mr. Lassell. Trollhaitan, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 47. 

The amount of darkness may be appreciated from the fact that on 
withdrawing my eye from the telescope, I could neither see the seconds 
hand of my watch, nor the paper sufficiently to write the time down. 


Mr. Miland. Christianstadt, 

28th July, 1851. 

“ Memoirs of the R. A. S.” Vol. xxi., Pt. i., p. 21. 

During the totality, I experienced some difficulty in reading the 
seconds of the chronometer I held in my hand, and was glad of the assis¬ 
tance afforded me by the lighted candle at my feet. 


Mr. T. C. Janson. Burgos, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

The darkness in the rooms was so great that we were afraid of run¬ 
ning against the furniture in changing our places from the telescope to the 
balcony. 
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Mr. G. H. James. 


St. Lorenzo Mountain, 

i8tli July, i860. 


MS. Reports of the Himalaya Expedition. 


I estimate the summit of San Lorenzo to be 6150 feet above the sea. 
In the west we had a view of the horizon, but elsewhere we were 
surrounded in clouds which shut out the surrounding country. The dark¬ 
ness was not so great as I had anticipated. I was able to see the divisions 
of the thermometers, but could not read them, being unable to observe the 
mercury. 


M. Otto Struve. 


POBES, 

i8th July, i860. 


MS. Reports of the Himalaya Expedition. 

I noticed also a striking difference between the eclipses I had formerly 
observed (1842 at Lipezk and 1851 at Lomza) tind the present, with regard 
to the degree of darkness on the earth. Though I allowed myself only for 
a few seconds about the middle of totality, to turn my eye from the tele¬ 
scope to the surrounding country, this short inspection was sufficient to 
leave with me the full impression that this time the degree of darkness 
was considerably less than on the former occasions, and particularly than 
in 1842.* 


Sir G. B. Airy. Hill above HereSa, 

18th July, i860. 

“Monthly Notices of the R. A. S.,” Vol. xxi., p. xo. 

About the middle of totality I ceased for a while, in order to view the 
prospect with the naked eye. The general light appeared to me much 
greater than in the eclipses of 1842 and 1851 (one cloudy, the other hazy), 

* M. Otto Struve adds that in 1842 he estimated the light during totality to be nearly 
equal to that of twilight at 12 o’clock on a clear night about the time of the summer solstice 
in the latitude of St. Petersburg. In i860 he estimated the darkness to he equal to that of 
twilight at II o’clock at night at the same period of the year—a light by which one is able to 
read and write without any particular exertion of the eyes. 
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perhaps ten times as great; I believe that I could have read a chronometer 
face at the distance of twelve inches. Nevertheless it was not easy to walk 
where the ground was in the least uneven, and much attention to the foot¬ 
ing was necessary. 

The outlines of the mountains were clear, but all distances were totally 
lost; they were in fact an undivided mass of black, to within a small 
distance of the spectator. 


Frau Madler. Vitoria, Spain, 

18th July, i860. 

“ Uber Totale Sonnenfinstemisse,” Dr. von Madler, p. 25. 

Wahrend der totalen Finstemiss war es auf eine mich uberraschende 
Weise hell geblieben, so dass man nicht allein deutlich jeden Gegenstand 
and wen the' ' ^ erkennen, sondern auch die feinste Schrift und selbst das Thermometer 

scale of the ... 

thermometer. ableseil KOnilte. 


I could not 
only easily dis- 
obj 


Capt. C. T. Haig. Beejapoor, 

i8th Aug., 1868. 

“ Proceedings of the Royal Society,” Recess, 1868. (p. 79.) 

It is very curious how the darkness during totality seems to have 
differed in degree in different places. At Beejapoor we were told that down 
below in the town the darkness was so great that it was not possible to see 
one’s own hand. We thought this account might be an exaggeration ; 
but we afterwards learnt that at Moolwar a gentleman dropped part of an 
eyepiece of a telescope, and that it was not possible to find it, even by 
placing the eye close to the ground, until after the end of totality. 

C. Ragoonatha Chary. Vumpurthv, 

18th Aug., 1868. 

Report of the Government Astronomer upon the observations of the 
1868 eclipse. 

(p. 25.) I can safely say that it was quite.as dark as on a clear star¬ 
light night. I had to use lamp-light when looking for the time by the 
chronometer, and it was impossible to recognize the face of a person stand¬ 
ing within a distance of three yards. Lighted candles appeared just as 
bright as in the night-time, and I was told that my lights were distinctly 
seen three-quarters of a mile off. 
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M. Tisserand. Wha-Tonne, 

18th Aug., 1868. 

“ Rapport sur I’Observation de rEclipse,” par M. Stephan, p. 30. 

L’obscuritd fut assez intense durant la totality; en plein air, on dis- 
tiniruait aisdment des caract^res d’dcriture, mais, h. I’intdrieur de la cabane 

® of the equa- 

de r equatorial, 'M. Tisserakd fut oblige de prendre une lampe pour 

le tambour de son micrometre. aS^torCTd 

his laicromeler. 

Mrs* Eastman. Moines, Iowa, 

yth, Aug., 1869. 

“ Washington Observations” 1870, Appendix ii., p. 107. 

With the photometer, [which was an instrument for measuring the 
amount of diffused light in the atmosphere*] Mrs. Eastman found the light 
was insufficient to render the least trace of the “ star” at the base of the 
photometer visible. On being assured by Mr. Marryatt that the aperture 
was fully open, another observation was attempted, but the “star ” was not 
visible. A third attempt resulted in a similar failure. She then gave up 
the observation as hopeless. 

[Prof. Eastman says at p. 108,] Relying on the accuracy of the 
statement of former observers, that the light during a total eclipse was 
equal to that of the full moon, the photometer was so constructed as to 
show the “ star ” with less light than that of the full moon, at an altitude 
of 30.“ . . . [From observations made with the photometer after sunset] 
and from my impressions at the time of the total phase of the eclipse, I 
conclude that the light during the totality on Aug. 7th was about equal to 
that on a clear moonless evening, at the time when third-magnitude stars 
can be easily seen. 


Mr. Brothers- 
Mr. Fryer. 

MS. Observations of the 1870 Eclipse. 


Syracuse, 

22nd Dec., 1870. 


The darkness was such that whilst a large dialled chronometer could 
be read in the open air the wife of the consul could not find some, pieces 
of glass that were lying on the table of the dining-room of their house. 


* For an exact description of the instrument, see the same Volume p. loo. 



CHAPTER XXXIII. 


UNNATURAL ILLUMINATION. OF OBJECTS DURING 

TOTALITY. 

The red and orange light coming from the bright belt of sky and 
clouds upon the horizon gives to objects around the observer a peculiar 
and unnatural tint, which, together with the darkness above, causes a weird 
unearthly effect that has frequently been remarked upon. The upturned 
faces of the bystanders assume a sickly livid hue, which WRiniix and 
Pfrowne compare to the effect produced by the light of burning salt. 

Any surface of water from which the light of distant clouds can be 
reflected becomes, as might be expected, brilliantly lit up with reflected 
tints. See Piola, Dunkin', and Heath.* 


M, Piola. Lodi, 

8th July, 1842. 

“ Annuaire du Bureau des Longitudes,” pour 1846, p. 294. 

Le ciel etait d’un azur violace tres-sombre. Cette derniere teinte, 
cAhe Poaniiof reflet^e par les eaux du P6 et du lac de Lecco, leur donna une apparence 

I^ake Lecco ... . . - 

l^dei'a'"ear- ploi^bce qui iHspirait la terreur. 

auce 

inspired terror, j 


Mr. Dunkin. 


“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 14. 


Christiania, 

28th July, 1851. 


Immediately below me was the fiord dotted with its numerous islands. 
Over this mixture of land and water the effect of the darkness was very 
peculiar, the water having the colour of a deep purple, and the islands a 
dusky yellow. 

* F. Heath, observing at Pena de Castilla near Santander, says: “ At the time of 
perfect obscuration, the colours of a belt of clouds reflecting |themselves in the water were gor¬ 
geous beyond all description—I had eyes for nothing else.’' See MS. Reports of the Himalaya 
Expedition. 
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Prof. J. C. Adams. Fred^iksv.ern, 

28th July, 1851. 

“ Memoirs of tlie R. A. S.,*’ Vol. xxi., Pt. i., p. 103. ■ 

The appearance of the corona, shining with a cold, unearthly light, 
made an impression on my mind which can never be effaced, and an 
involuntary feeling of loneliness and disquietude came upon me. 

Mr. E. J. Lowe, Fuente del Mar, 

i8tli July, i860. 

MS. Reports of the Himalaya Expedition. 

(pp. 22, 23.) [During totality] a white house in front just visible 

was yellowish in colour.The countenances of men were of a livid 

pink hue, 

Mr. Robert Reynolds. Hill above OeduSa, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

The metallic light of which I speak, acting upon the grass and foliage, 
produced a sepulchral sickly tinge which made the faces of those assembled 
look spectral and unearthly. 

Mr. John Wright. Gujuu, npar OrduSa, 

i8tli July, i860. 

MS. Reports of the Himalaya Expedition. 

The light gave to the countenances of individuals a livid hue, similar 
to that produced by throwing salt in the flame of burning spirit. 

The Rev, J. J. S. Perowne. Ali, near Vitoria, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

We were startled too, as we looked in one another’s faces, to see the 
ghastly hue that had come over them. It was almost as unnatural as the 
effect produced by burning salt. 

Royax Astron. Soc., Vol. XLI. 


25 
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Prof. Grant. Sierra de Tolono, 

ISth July, i860. 

MS. Reports of the Himalaya Expedition. 

The aspect of their countenances strongly reminded me of the effect 
produced by a large fire on a dark night, only that in the present instance 
the complexions appeared to assume somewhat of a livid hue. 

Prof. G. W. Hough. Mattoon, Illinois, 

7 th Aug., 1869. 

“The Total Eclipse of Aug. 7, 1869,” by Prof. Hough, p. 19. 

On the sudden extinction of the light the whole aspect of the land¬ 
scape seems changed, the faces of our companions assume an ashy paleness, 
and all nature is surrounded with an unearthly light, producing, insensibly, 
a feeling of terror in the mind of the beholder. 

Mr. G. W. Bean. Hanover College, Indiana, 

7th Aug., 1869. 

“ Coast Survey Report,” 1869. Appendix, No. 8, p. 49. 

For some time before and while totality lasted, the faces of bystanders 
and^otherlight-coloured objects had a greenish-yellow colour; the leaves 
looked yellow. 

General Abbot. Mount Etna, 

22nd Dec., 1870. 

“Coast Survey Report” for 1870. Appendix xvi., p. 14. 

At an elevation of 7 >500 feet* . . . the shadow swept over us—darken¬ 
ing the gloom to an awe-inspiring degree. The amount of light was suffi¬ 
cient to render ordinary t3rpe visible, but the peculiar ghastly effect was like 
nothing usual in nature. After continuing about a minute, this gave place 
suddenly to a rosy red tint which lasted fully a minute, and then gradually 
changed to the former inky grey. 



CHAPTER XXXIV. 


FLASHES OF LIGHT SEEN ON OR NEAR THE MOON’S 

DISC. 

It will be gathered from the last three chapters that objects within the 
area of totality are lit up by light arriving in all azimuths from the illumi¬ 
nated belt of clouds and sky upon the horizon. Small bodies floating at 
considerable altitudes within the area of totality would, in addition to the 
lateral illumination, be lit up on their under sides by light derived from 
the surface of the earth outside the area of totality. It seems possible to 
conceive that such small bodies might thus appear as bright specks upon 
the dark background of sky. But this theory will not satisfactorily account 
for all the observations collected in this chapter. Murray, observing 
during the annular eclipse of 1851, speaks of five stationary lines across 
the disc of the moon. 

The observers at Mattoon in 1869 speak of faint whitish bodies 
floating past a few moments before as well as during totality. And 
Weidler’s friend in 1738, and Myer in 1869 describe bright bodies seen 
long before and long after totality. It should, however, be remembered 
that there are many well-lcnown insteinces in which insects, thistle-seeds, 
and even snow-flakes have been mistaken for meteors* in ordinary sunlight. 


Dr. Edmund Halley. Royal Socieiy's House, Crane Court, London, 

22nd April, 1715. 

“Phil. Trans, for 1715,” p. 249. 

During the whole time of the total eclipse I kept my telescope con- 

■* See a letter from the Rev. W. Read respecting the Luminous Bodies seen on Sept. 4th, 
1850, “ Monthly Notices” xii., p. 38. Also a paper by the Rev. W. R. Daves on Luminous 
Meteor-like Bodies, telescopically visible in Sunshine. “ Monthly Notices” xii., p. 183 And 
a paper by Capt. John Herschel on a flight of Locusts seen in India, which he at first mistook 
for meteors, “Monthly Notices ” xxx., p. 135. 
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stantly fixed on the moon, in order to observe what might occur in this 
uncommon appearance, and I found that there were perpetual flashes or 
coruscations of light, which seemed for a moment to dart out from behind 
the moon, now here now there, on all sides, but more especially on the 
western side a little before the emersion. 

M. de Louville. London, 

3rd May, 1715. 

“Mdmoires de I’Acaderaie” for 1715, pp. 126, 127, 

Fla-shes lasting Ce sont de certaines fulminations ou vibrations instantanees de rayons 

only for an ^ , 

u^Tth?sSrface lumineux qui paroissoient sur la superficie de la lune pendant robscurite 
dufing'toSity. totalc, cnsorte que vous eussiez dit que I’on y aurait mis des trainees de 
poudre, comme quand on veut faire jouer des mines, et que I’on y auroit 
mis le feu. Ce spectacle impr^vfl. causoit une espece de frayeur aux obser- 
vateurs. Je n’ai ph voir cela qu’h. travers de ma lunette, mais tous ceux 
qui ont observe avec des lunettes font remarque. . . . Ces eclats de 

lutni^re ne duroient qu’un instant, et paroissoient tantdt dans un endroit et 
tantdt dans un autre, mais sur-tout du c6t6 de I’immersion. 

Herr J. F. Weidler. Wurtewderg, 

23rd Dec., 1738. 

“Phil. Trans, for 1739,” P- 228. 

Afric.id.,f Denique praetermittendum non duco, quod amicus, harum rerum probe 

§"*^21X18 qui per Telescopium Astronomicum ix. pedum solem intuebatur, 
ilrhBtetKcs circa hor. iv. 31m. in obscuro lunae disco lucem aliquani, instar fulguris, 
uponthedisc cclcriter hue illuc in tenebris diffusara animadverterit: et quod idem obser- 

of the moon, 1 

vator circa horam v. miri. 50 toti adstantium coronae affirmaverit, a se turn 

interval of more ^ T r f ... 

than au hour, tcr talia lulgura subito enitentia iterum conspecta fuisse. 

M. Arag’o. Estagel, 

8th July, 1842. 

“ Annuaire du Bureau des Longitudes pour 1846,” p. 364. 

Two luminous Au moment de 1 ’Eclipse totale, un de mes camarades d’enfance, M. 

meteors seen to 

te5"direcri;m Francois Gonsalvo, vit, cL Estagel, deux m 4 t 6 ores lumineux traverser le 
towards the sun. region mcme qu’occupaient les astres en conj'onction. . . . 
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M. Wullerstorff. Venice, 

Stlijuly, 1842. 

“ Annuaire du Bureau des Longitudes pour 1846,” p. 364. 

La surface de la Lune, suivant M. W&llerstorff, ^tait de temps 
en temps traversee pax des traits lumineux. 

Abb6 Zantedeschi. Venice, 

8tli July, 1842. 

“ Annuaire du Bureau des Longitudes pour 1846,” p. 364. 

De temps en temps, dit TAbbe Zantedeschi, on voyait (sur la Lune) 
de faibles eclairs intermittents, comme des jets de lumi^re phospliorique 
entrem^les de traits noirs. 

M. Piola. 8th July, 1842. 

“Annuaire du Bureau des Longitudes pour 1846,” p. 365. 

En Italie M. Piola apprit de diverses personnes, qu’elles avaient vu, 
pendant la courte duree de I’obscurite totale, des etoiks filantes et un bolide. 
Le bolide se mouvait si pres de la region occupee par la Lune, qu’il avait 
paru se detacher de bet astre. 

Mr. Murray. Yaerowlumla, 

31st Jan., 1851. 

“ Monthly Notices,” Vol. xii., p. 31. 

The annularity lasted exactly 3 m. The disc of the moon appeared 
streaked by five stationary lines; its surface appeared rough. 

Prof. David Murray. Mattoon, Illinois, 

7th Aug., 1869. 

“Journal of the Franklin Institute,” Jan., 1870, p. 65. 

A few moments before totality, and during that period, nearly all 
the telescopic observers at our station noticed faint whitish bodies, floating 
past their glasses. Prof. Hough* saw three, Mr. Swift four or five, Mr. 

* See also Prof. Hough’s pamphlet on the eclipse, p. 19 j he speaks of them “as faint 
whitish bodies darting past the field of the telescope.” 


Moon*R disc 
occasicmally 
crossed by 
bright streaks. 


Feeble flashes 
of light visible 
irom dme to 
time upon the 
mooji. 


Shooting stars 
and one Doloid 
seen during 
totality. 
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Simons five or six, Mr. House as many, and I saw four at least. At the 
time they made no impression on my mind. I thought of thistle down, or 
some other winged seed; others thought of midges which had been 
awaked by the darkness; others of swallows. But when we came to 
compare our observations and our conjectures, we found to our surprise 
that all these bodies had one direction, viz., from the north-west down¬ 
wards towards the south-east, and it seemed, therefore, impossible to 
explain them on any of the hypotheses which had been started. 

The idea that they were meteoric, is perhaps more plausible, and it is 
strengthened by the fact that the time nearly corresponded to the August 
period of meteoric showers. 

Mr. Alvan G. Clark. Shelbyville, 

7th Aug., 1869, 

“ Coast Survey Report ” for 1869. Appendix, No. 8, p. 23. 

Mr. Alvan G. Clark, who observed the eclipse at Shelbyville through 
the finder of the Shelbyville equatorial, states .... that his attention was 
called by Professor Winlock to small objects crossing the field of the 
finder, in. straight lines, and supposed by both observers to be meteors. 
Mr. CiJVRK himself observed about twenty of these objects. 

Mrs. Murphy. Falmouth, Kentucky, 

7th Aug., 1869. 

“ Coast Survey Report” for 1869. Appendix viii., p. 19. 

Mrs. Murphy saw two meteors during the total phase. The first was 
traced from a point near the meridian and not far from the zenith toward 
the south-east; the course of the second was from the north-western to the 
south-western part of the sky. 

General Albert J. Myer. White Top Mountain, near Abingdon, Virginia, 

7th Aug., 1869. 

” Washington Observations,” 1870. Appendix ii., p. 193. 

Colonel WiNTHORP, my companion, described a “ shower of bright 
specks ” to which he more than once called my attention, while yet some 
four or five digits of the sun’s disc remained uncovered, and which we do 
not doubt was the shower of meteors remarked upon by other observers. 



CHAPTER XXXV. 


WIND DURING TOTALITY. 

It will be seen from the extracts collected in this chapter, that during the 
same eclipse very contrary atmospheric conditions have been recorded as 
existing during the period of totality at different stations. 

Thus in i860, nine observers describe the wind as rising, or blowing 
in gusts as totality came on; while Lowe, Haase, Plantamoxjr, Rumker, 
and Secchi observed that the wind fell, and totality was ushered in by a 
comparative calm. Bruhns and Haase noticed that the wind shifted 
during totality; but all concur in describing a change in the .atmospheric 
conditions which they regard as due to the approach of the totality 
shadow. 

The only observers who mention that they looked for but failed to 
notice any change in the atmospheric conditions at totality are D’Abbadie 
in i860, and Dudley in 1869. 


1842. 

Struve. 

Lipezk. 

Cool breeze during totality. 

1851. 

Krag. 

Near Christiania. 

Calm during totality, strong wind 
before and after. 


Good. 

Kropp. 

Wind died away to a perfect calm 
during totality. 


Dawes. 

Roevelsberg. 

Nearly a calm. 


Humphreys. 

Christianstadt. 

12m. before totality the wind almost 
ceased. 


Miland. 

Christianstadt 

Wind ceased. 


Littrow. 

Rixthdft. 

Almost entirely calm. 


Feldt. 

Frauenburg. 

At the beginning of totality the wind 
shifted, it then became calm for 

i 8 S 3 - 

Moesta. 

Ocucaje. 

3 

Whirlwinds during totality. 

I 860. 

Buckingham. 

Cammesa. 

Wind rose with totality. 


Lindhagen. 

Bezana. 

Slight wind. 
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j86i. 


1868. 


Wind dttring Totality. 


Lowe. 

Fuente del Mar. 

The velocity of the wind near the 
ground decreased at totality, but 
its direction remained unaltered. 
The direction of motion of the 
clouds as well as their estimated 
velocity also remained unaffected. 

D'Abbadie. 

Breviesca. 

No eclipse wind. 

Weeden. 

Near Miranda. 

Wind lulled about 10 minutes before 
totality, and blew quite freshly 
during totality, and soon after the 
passing of the shadow the wind 
again increased. 

Pamler. 

Near Orduna. 

Upper current of S. wind set in just 
before totality. 

Reynolds. 

Near Orduna. 

A few seconds before totality the 
clouds seemed to pause in their 
southward passage. 

Weiler. 

Near Pobes. 

Wind rose at totality, and again 

2 m. after totality. 

Miss H. Airy. 

Near Pobes. 

Cold wind at totality. 

Perowne. 

All. 

Cold wind at totality. 

Gray. 

Near Logrono. 

Cold breeze at totality from N.W- 

Perry. 

Near Logrono. 

Strong wind suddenly arose as the 
eclipse approached its totality- 

Bruhns. 

Tarazona. 

6 m. before totality gust of wind; 
during totality wind shifted to N. 

Haase. 

Valencia. 

Strong S.E. wind lulled a few 
minutes before totality, gentle 
wind from E.N.E. during totality, 
and S.E. wind again after totality. 

Plantamdur. 

Castellon de la Plana. 

Calm for half an hour towards the 
middle of the eclipse. 

Riimker. 

Castellon de la Plana. 

Sea breeze fell at totality. 

Secchi. 

Desierto de las Palmas. 

Calm at totality. 

Burr. 

Near London, 

The wind blew strongly at the time 
of tlie greatest obscuration. 

Weiss. 

Greece. 

N. wind blowing ism, before to¬ 
tality, gust from W.S.W., calm 
during totality, and gust from 
W.S.W. after totality. 

Rungacharry. 

Vunpurthy. 

Remarkable calm at totality. 
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Pogson. 

Masulipatam. 

N.W. wind before totality, calm at 
totality, W. wind after. 

1869. 

Peirce. 

Bloomington. 

18 m. after totality calm, thought 
that the calm commenced 20 m. 
before totality. 


Mayer. 

Burlington. 

Wind sprang up at totality. 


Dudley. 

Springfield. 

Very slight change in force of wind 
noticed, none in direction. 


Blake. 

Slielbyville. 

28 m. before totality wind from N.E. 
suddenly ceased, then rose and 
changed to S.E. 


Dean. 

Shelbyville. 

Change of wind from N.E. to S.E. 
noticed. 


Bean. 

Hanover, Indiana. 

A calm at totality, but no change in 
direction of wind. 

1870. 

Hostage. 

Cadiz. 

Rush of wind at totality. 


Toynbee. 

Near Cadiz. 

The wind lulled during totality. 

71 

Warington-Smyth. 

Argos. 

Gusts of wdnd at and near totality. 


Lethbridge. 

Gibraltar. 

Wind lulled during totality. 


Brett. 

Augusta. 

5 m. or 6 m. before totality wind 
became violent. 


Asaph Hall. 

Syracuse. 

Strong wind arose as totality ap¬ 
proached. 


Harkness. 

Syracuse. 

Wind blowing half a gale (nothing 


said about increase or decrease 
at totality). 


M. O. Struve. Lipezk, 

7th July, T842. 

“ Astr. Nachr.,” Vol. xx., p. 234. 

Obeleich kein Wind fuhlbar war, zog&a. doch die Wolken sehr iKisch f cool breeze wiu; 

® felt during to- 

nur wahrend der Minuten der totalen Verfinsterung machte sich ein kuhler{;;«‘y''y 
Luftzug alien Zuschauern bemerkbar. 

Lieutenant Krag. Ringeriget, not far from Christiania, 

sStli July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 32. 

The most singular thing, however, was, that the wind, which blew 
hard at the early part of the eclipse, totally ceased, leaving the lake below 
Royal Astr on. Soc., Vol. XLI. 26 
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me smooth, and calm as glass. No sooner had the shadow paissed ere 
the wind commenced anew, with the previous force. I was not single in 
observing this, but several persons remarked and confirmed the same. 

Mr. J. W. Good. Kropp, 

28th July, 1851. 

“ Astr. Nacbr.,” Vol. xxxiii., p. 145. 

From the very beginning of the eclipse the wind had gradually begun 
to die away, and during the totality a perfect calm reigned, which however 
as the shadow passed off gave way to a gentle breeze, which kept increas- 
ing, and at five o’clock the direction and velocity of the wind was about 
the same as when the eclipse began. 


The Rev. W. R. Dawes. Rcevelsberg, near Engelholm, 

28tlijuly, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 92. 

At the beginning of the eclipse there was a light breeze from the west, 
which gradually died away as the eclipse advanced, and about the middle 
of it there was nearly a calm. 


Mr. Humphreys. Christianstadt, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 18. 

At about 3 h. o m. [twelve minutes before the commencement of 
totality], the wind almost ceased. 

(p. 20.) At 3 h. 20 m. a light breeze sprang up from the N.W. and 
continued during the remainder of the day. 


Mr. Miland. 


Christianstadt, 

28th July, 1851. 


“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 22 


Greenwich 


Mean Time. 

Remarks. 

3*10 

Beginning of totality wind ceased. 

3-12-45 

End of totality. 

3*20 

Very light wind at N.W. 
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Dr. C. L. von Littrow. Rixthoft, 

28th July, 1851. 

“ Astr. Nachr.,” Vol. xxxiii., p. 134. 

Der Wind war wahrend der totalen Finsterniss beinahe vbllig aus- Sl 31 tv“S 5 r. 
geblieben; vor und nach diesem Zeitpunkte wehte er ziemlich heftig. , 

Dr. L. Feldt. Frauenburg, 

28th July, 1851. 

“ Astr. Nachr.,” Vol. xxxiii., p. 163. 

Vor der totalen Verfinsterung.— 

2 h. 49 m.* W.N.W., 2. heiter, schpner blauer Himmel. 

3 h. 43 m. W.N.W., 1.2, 

3 h. 53 tn. W.N.W., I. 

3 h. 57 m. Wenig Wind. 

4 h. 7 m. W.N.W., I. 

4 h. 17 m. W.N.W, I. 

4 h. 27 m. Fast Wind still. 

4 h. 31 m. W.N.W., o. 

Gleich nach dem Eintritt der totalen Verfinsterung drehte sich der 
Wind nach N.W., und wurde ziemlich stark; dieser Wind hielt indessen 
nicht lange an, wurde bald darauf sehr schwach, und kurz vor dem Ende 
der totalen Verfinsterung kaum noch zu spiiren. Drei Minuten nach der 
totalen Verfinsterung kam der Wind wieder aus W.N.W. 

4 h. 42 m. W.N.W., I. heiter, schoner blauer Himmel. 

4 h. 56 m. W.N.W., I. heiter. 

5 h. 18 m. W.N.W., 2. 

5 h. 28 m. W.N.W., 2. heiter. 

M. Carlos Moesta. Ocucaje, Peru, 

30th Nov., 1833. 

“ Monthly Notices,” Vol. xiv., p. 231. 

At the entrance of the shadow on the coast of Peru, the air, usually so 
hot from the sandy plain upon which it rests, suddenly condensed from the 
effect of the eclipse, and this caused a current of cool air to flow from the 
ocean for the purpose of restoring the equilibrium of the atmosphere. 


words mode¬ 
rately strong. 


Immediately^ 
after the begin¬ 
ning of totality 
the wind shifted 
to the N.W., 
and blew 
moderately hard. 
It then fell, and 
three minutes 
after totality it 
was ag^in blow¬ 
ing ftoin. 

T.W. 


* Frauenburg time. 
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There ought from this cause to have been a wind from the west; however, 
as a cool breeze from the south had continued to blow during the whole 
day, there was a violent meeting together of two distinct currents, and the 
consequence was, that during the total obscuration a succession of whirl¬ 
winds occurred, which in some instances raised the sand to a height of 200 
feet. 

Mr. J. Buckingham. Cammesa, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

As the shadow came on to us at totality, the wind gradually rose, 
putting our lights out. 

Dr. D. G. Lindhagen. Bezana, 

iSdiJuly, i860. 

MS. Reports of the Himalaya Expedition. 

The wind .continued, throughout the whole course of the eclipse, 
tolerably feeble and northerly; about the time of the totality stronger 
gusts were not observed, but I could perceive- that at the time the air was 
in somewhat greater motion than either before or afterwards. We calcu¬ 
lated the height of our station above the sea by barometrical measurement 
to be 845 metres, or about 2750 feet. 

Mr. E. J. Lowe. Fuente del Mar, near Santander, 

i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

The direction of the wind was indicated by a delicate silk flag placed 
10 feet above the ground. 

The velocity of the wind was indicated by a Robinson’s anemometer. 
The numbers in the table show the number of revolutions made during 
the previous five minutes. Each revolution shows a velocity of 9*42 feet. 

The velocity of the clouds is represented by a scale in which o. stands 
for motionless, and 6 for clouds moving with great velocity. 

(p. 13.) The force of the wind varied considerably, it was brisk until 
immediately before totality when there was a perfect calm; indeed from 
2 h. 55 m. p.m. till 3 h. 5 m. p.m. the movement' of the air was only 62J 
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yards, and this amount occurred before the commencement and after the 
end of totality. After totality the air did not resume the same speed, and 
from 3 h. 45 m. p.m. there was a dead calm. 


Time. 

Direction of 
Wind. 

Velocity of Air 
per five minutes 
in number of 
rotations. 

Direction of 
Cloud. 

Velocity 

of 

Cloud 

1-45 p.m. 

N.N.W. 

470 

N.W, 

0$ 

1-50 

N.N.W. 

300 

N.W. 

0^ 

IS 5 

N.W. by N. 

450 

N.W. 

Oi 

2-0 

N.W. 

280 

N.W. 

of 

2 -S 

N.W. 

430 

N.W. 

of 

2*10 

N.W. 

S/o 

N.W. 

I 

2-15 ' 

N.N.W. 

300 

N.W. 

ik 

2‘20 

N.W. 

350 

W. 

2 

2‘2S 

N.W. 

400 

W. 

li 

2*30 

N.N.W. 

470 

W.N.W. 

I 

2 - 3 S 

N.W. 

ISO 

W.N.W. 

14 

2*40 

N.W. 

520 

W.N.W. 

i-J 

2-45 

• N.W. 

240 

W.N.W. 

i-i 

3-50 

N.W. 

i6o 

W.N.W. 

If 

2-ss 

N.W. 

270 

W.N.W. 

If 

* 3-0 

N.W. 

lO 

W.N.W. 

... 

3 'S 

N.W. 

10 

W.N.W. 

If 

3 'iO 

N.W. 

70 

W.N.W. 

If 

3 - 1 S 

N.W. 

20 

W.N.W. 

If 

3-30 

N.W. 

80 1 

W.N.W. 

I 

3 ' 2 S 

N.W. 

80 

W.N.W. 

I 

3'30 

N.W. 

60 

W.N.W. 

of 

3-35 

N.W. 

SO 

W.N.W. 

oh 

340 

N.W. 

6 

W.N.W. 

oh 

3’45 

N.W. 

4 

W.N.W. 

oh 

3'50 

N. 

0 

N.W. 

oh 

3-55 

N.W. 

0 

W.N.W. 

oh 

4-0 

N.W. 

0 

W.N.W. 

oh 

4 ‘S 

N.W. 

0 

W.N.W. 

oh 

4'io 

N.N.W. 

0 

W.N.W. 

I 


* Totality commenced just before 3 o’clock. 
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Wind during Totality. 


M. Antoine d’Abbadie. Briviesca, 

i8th July, i860. 

“ Comptes Rendus,” li., p. 708. 

Les observations negatives ont aussi leur importance. . . . Leventde 
i’Eclipse fut nul. 

Mr. F. M. Weeden. Near Miranda, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

2 h. 48m. 32 s. to 2h. 50m. It was about this period* that the 
greatest amount of quiet prevailed both in the atmosphere and in the fields, 
for during the actual totality the wind blew quite freshly. . . . 3 h. 8 m. 
The wind increased after the passing of the shadow. 

Mr. Thomas Pamler. A Hill near OrduKa, 

18th July, i860. 

MS. Reports of the Himalaya .Expedition. 

Just before the total darkness an upper current of wind set in from the 
south,! which, meeting the north wind, caused the clouds to roll over like 
volumes of smoke. . . . Owing to the setting in of the south wind, the 
clouds remained nearly stationary during totality. 

Mr. Robert Reynolds. Near OrduI^a, 

i8th July, i860. 

MS. Observations of the Himalaya Expedition. 

A few seconds before the totality, the clouds seemed to pause in their 
southward passage. This, I imagine, was owing to an upper current 
of wind from the south, which continued during the remainder of the 
eclipse. 

* Totality commenced at Mr. Weeden’s station at about 3 h. 0 m. 30 s. or 3 h. i m. o s. 

t Mr. Weeden says that at ah. 30m. (when the sun was about half covered before totality), 
he “ noticed that an upper series of small light clouds were moving from south to north, while 
the lower ones kept on as before in the contrary direction, thus showing the existence of two 
currents of •wind," 
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Mr. C. Weiler. Hnx of Santa Marina, 3 miles S.W. of Pobes, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

With the decreasing light the wind rose, and the temperature 
decreased perceptibly. About two minutes after totality the wind again 
rose, and it became distinctly colder. 

Miss H. Airy. Hill above Erena, 

i8thjuly, i860. 

MS. Reports of the Himalaya Expedition. 

As totality came on a cold wind sprang up, and, in fact, the virhole 
aspect of things gave me the impression of a heavy thunder-storm coming 
on at sunset. 

The Rev. J. J. S. Perowne. Ali, near Vitoria, 

i8th July, i860. 

MS. Observations of the Himalaya Expedition. 

The atmospheric change was not less remarkable. The wind came to 
us cold and chilly, as from some sepulchral vault. 

The Rev. C. Gray. La Guardia, near LooroSo, 

i8thjuly, i860. 

MS. Reports of the Himalaya Expedition. 

The breeze was remarkably cold j'ust before and during totality. 
N.W. wind. Our position was on a tower in the town, and the town 
itself is on an isolated hill in the valley. 


Mr. J. G. Perry. Hill of Cantabria, near LooroSto, 

i8lh July, i860. 

MS. Reports of the Himalaya Expedition. 

The early part of the day had been calm, but as the eclipse 
approached its totality a strong wind suddenly arose, which during the 
darkness, increased much in violence. When the sun’s light returned the 
atmosphere soon subsided again into a calm, showing that the previous 
disturbance had arisen from the condensation occasioned by the sudden 
cold. 
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Wind during Totality. 


My station was upon a hill, on the left bank of the river Ebro, 
and elevated about 350 feet above the river. 


Prof. C. Bruhns. Tarazona, 

18th July, i860. 

“Berichteder Kon. Sachs. Gesellschaft der Wissenschaften, Math. 
Phys. Classe, Sitzung am laten Dec., i860,” p. 222. 

six minut^^ Der Wind wehte sehr heftig, und besonders 6 Minuten vor der Totalitat 

before totality. ° 

erhob sich ein Windstoss, der aber nur von sehr kurzer Dauer war. Der 
Wind, welcher anfangs aus Siidwest kam, drehte sich nach und nach durch 
West und Nordwest und wehte wahrend der Totalitat aus Nord.* 

N. 


Herr Haase. 

“Astr. Nachr.,” Vol. Uv., p. 341. 


Valencia, 

i8th July, i860. 


Eiulge Minuteu vor Beginn der Totalitat legte sich der heftig blasende 
iS Siidostwind ganz bedeutend, und drehte sich nach Ausweis der im Ein- 
gange beschriebenen grossen, aber anscheinend sehr beweglichen Wetter- 
totality S.E. fahue nachher mit schwachem Luftzuge nach Ost-Nord-Ost. Bei der 

wind sprang up ^ 

^Sin^'ar" Riickbildung stellte sich zwar nach und nach die friihere Windrichtung 
wieder her; der Wind war aber minder stark. 


Prof. Plantamour. Castellon de la Plana, 

i8th July, i860. 

“Observation de 1 ’Eclipse Totale de Soleil, du i8mejuillet, i860,” 
par M. le professeur E. Plantamour, Geneva, i860, p. 12. 

Sl'iTfheM^e La brise de mer qui se fait sentir trds-fortement k Castellon, a faibli 
^ raesure que le disque du soleil etait cach6 par celui de la lune; elle est 
lid then mime compl&tement tomb6e pendant une demi-heure vers le milieu de 
Teclipse, et il y a eu un calmecomplet dans 1’atmosphere; puis elle a repris 
avec sa regularity habituelle, lorsque le disque du soleil a ete decouvert en 
grande partie. 

* See also “Astr. Nachr.,*’ Vol. liv., p. 314. ' 
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Herr G. Riimker. Castellon de la Plana, 

18th July, i860. 

“Die Totale Sonnenfinstemiss am i8ten Juli, i860.” 

(p. 14.) Es war auch nichts von einem sogenannten “ Finsterniss- 
winde” zu verspiiren, vielmehr schien sich die zu Anfang noch fuhlbare rather the sea 

1*1 1 • 1 <■ <1 1.1 ■» breeze seemed” 

leichte Seebriese nach und nach ganzlich zu legen, 


Padre Secchi. Desierto de las Palmas, 

i8tb July, i860. 

“ Relazione delle Osservazioni,’’ etc. P. Secchi, Rome, i860. 

(p. 20.) II vento ossia la brezza marina di abbastanza forte che era wind became 

' calm_ during 

prima dell’ ecclisse si calm6 gradatamente, e si quieto affatto nella totality. 


Mr. Burr. Highbury, near London, 

i8tli July, 1860. 

“ Monthly Notices,” Vol. xxi., p. 25. 

During the time of the greatest obscuration the wind blew strongly 
from the S.W. and produced an unpleasant and unusual chilliness. By 
3 h. 5 m. the wind had again lowered. 


Dr. Ed. Weiss. Hill on the Left Bank of the Neda, Morea, 

31st Dec., i860. 

Vol. xlv. der “ Sitzungsberichte der math.-naturw. Classe d. k. 

Akad. der Wissenschaften.” 

(p. 387.) Etwa eine Viertelstunde vor dem Eintritte der Totalitat erhob^;"‘)^f™”**„, 
sich ein Wind aus W.S.W., obwohl den ganzen Tag iiber die Luftstromung 
eine nordliche gewesen war, allein seine Starke liess bald wieder nach, so 
dass einige Minuten vor der Totalitat Windstille eintrat. . . . 

(p. 388.) Einige Minuten nach der Totalitat wurden abermals Wind- 
stosse aus W.S.W. fuhlbar, erreichten aber bei weitem nicht mehr die 
Starke, welche die vor der Totalitat bemerkten hatten. 

Royal Astron. Soc.. Vol. XLI. 


27 
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Wind during Totality. 


Mr. C. Rungacharry. Vunpurthy, 

i8th Aug., 1868. 

Report of the Government Astronomer upon the observations of the 
1868 Eclipse. 

(p. 25.) A remarkable feature of the phenomenon was the stillness of 
the atmosphere during the whole time of totality, and for some time after¬ 
wards. The moderate breeze blowing at the commencement of the eclipse 
diminished by degrees to a dead calm, which continued for about a quarter 
of an hour after the sun’s reappearance. 


Mr. Pogson. Masui.ipatam, 

18th Aug., 1868. 

Report of the Government Astronomer upon the observations of the 
1868 Eclipse. 

(p. 12.) A light north-west wind prevailed before the eclipse, but a per¬ 
fect calm for some time before and after the totality. A fresh westerly 
breeze sprang up with the increasing sunlight. 


Mr. J. M. Peirce. Bloomington, Ji.linois, 

7th Aug., 1869. 

“ United States Coast Survey Report for 1869 Appendix 8, p. 41. 

At the beginning of the eclipse the wind blew freshly from the east, 
and was quite troublesome to us in our exposed position. But 18 m. after 
totality (at 12 h. 52 m.) we noticed that it had entirely died away, and we 
thought that this change had taken place some 20 m. before totality. 


Prof. A. M. Mayer. Burlington, 

7th Aug., 1869. 

“The Journal of the Franklin Institute,” Oct., 1869, p. 259. 

[At the commencement of totality] alow moaning wind sprang up, and 
the whole atmosphere seemed filled with a leaden-coloured vapour. 
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Mr. Timothy Dudley. Springfield, Illinois, 

7th Aug., 1869. 

“ United States Coast Survey Report for 1869Appendix 8, p. 39. 

The number i in the column of wind indicates a very light breeze, and 

2 a gentle breeze.The atmospheric pressure was not notably 

affected, and a gentle breeze at the beginning of the eclipse changed into a 
very light one towards its end, preserving its direction from the north-east. 


Sidereal Time. 

i . 

Atmo.splieric 

Pressure. 

1 

Wind. 

Direction and 
Force. 

Remarks. 

13 h. 00 m. 

29-52 

N.E. 2 


10 

•52 

N.E. 2 

Eclipse begins. 

20 

•50 

N.E. 2 


30 

•50 

N.E. 2 


40 

•so 

N.E. T 


so 

•SO 

N.l-:. I 


0 

0 

'd' 

•50 

N.E. I 


TO 

•SO 

N.E. I 

Totality, 

20 

•47 

N.E. I 


30 

•45 

N.E. I 


40 

• 4 S 

N.E. I 


so 

•45 

N.E. I 


IS 00 

• 4 S 

N.E. i 


10 

• 4 S 

N.E. 1 

Eclipse ends. 

20 

• 4 S 

1 

N.E. I 



Mr. F. Blake, Jun. Sheliiyville, Kentucky, 

■ 7th Aug., 1869. 

“ United States Coast Survey Report for 1869Appendix No. 8, p. 29. 

About twenty-eight minutes before totality the wind, which had been 
from the north-east, suddenly ceased. In a few minutes, however, a breeze 
sprang up in the south-east, and continued to blow during the remainder of 
the day. 
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Mr. Geo. W. Dean. 


SHELBVVIIJ.E, Kentih;kv, 

7tli Aug., t86f>. 


■■ United States Coast Survey Report for 1869; ” Appendix No. 8. 


p. 26. 

I noticed the gradual falling of the temperature during the cclip.se, 
and the sudden change of the wind from north-east to south-ea.st. 


Mr. G. W. Bean. 


Hanovkr Coi-LKCiii, Indiana, 

7lhAug., 1869. 


“United States Coast Survey Report for 1869;” Appendix No. 8, 
p. 49. 


Time. 

Wind 

Strength. 

Wind 

Direction. 

kfinnrlis. 

— 

4h. 

2$ m. 4S s. 

Breeze. 

N.E. 

I'irst contact. 

4 

30 

00 

Light breeze. 

N.E. 


4 

40 

00 

Do. 

N.E. 


4 

50 

00 

Do. 

N.E. 


5 

00 

00 

Do. 

N.E. 


5 

10 

00 

Strong breeze. 

N.E. by E. 


5 

20 

00 

Light breeze. 

N.E. by E. 


5 

24 

44 

Calm. 


Beginning of totality. 

5 

26 

58 

Light breeze. 

N.E. by E. 

ICiid of totality. 

5 

30 

00 

Do. 

N.E. by E. 


5 

40 

00 

Do. 

N.E. by E. 


S 

50 

00 

Do. 

N.E. by K. 


6 

00 

00 

Do. 

N.E. by ]<:. 


6 

20 

00 

Do. 

N.E. by E. 


6 

21 

OS 

Do. 

N.E. by E. 

Last contact. 


Mr. Hostage. Cadiz, Spain, 

32nd Dec., i860. 

MS. Reports of the 1870 Expedition. 

There was a sudden rush of wind at totality, and a very perceptible 
lowering of the temperature. 
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Witid during Totality. 

Capt. Toynbee, R.N. Vineyard of St. Antonio, Spain, , 

22nd Dec., 1870. 

At 11*49 the wind was noticed to be W. by N., blowing fresh and 
increasing with rain. 

The wind lulled during the totality, and afterwards freshened with 
squalls. 

Mr. Warington Sms^th. Arsos, Spain, 

22nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

The wind had changed in the night from north to south-west, bringing 
up large masses of cloud from the Atlantic. 

Strong gusts of wind visited us, so violent, as the totality approached, 
that we were inconvenienced to keep our telescopes and thermometers 
from blowing over. 

Capt. Lethbridge. H.M.S. Trafalgar, Gibraltar, 

22nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

The totality lasted i m. and 55s., during which time the wind lulled 
considerably. 

Wind N.W., force 3. 


Mr. John Brett. Augusta, 

' 22nd Dec., 1870. 

“ Monthly Notices,” xxxi., p. 164. 

Five or six minutes before the total phase .... the wind, which 
had been strong all day, now increased considerably; some of the more 
violent gusts being very inconvenient in the observatory. 

Prof. Asaph Hall. Syracuse, 

22nd Dec., 1870. 

“Washington Observations,” for 1869, Appendix i., p. 29. 

As the totality approached it became quite cold, and a strong wind 
arose, but as my telescope had a solid, firm mounting, the wind gave me 
no trouble. 
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Prof. Wm. Harkness. Syraciisk, 

22nd l)cc\, 1870. 

“Washington Observations,” for 1869, Appendix i., p. 80. 

A quarter of an hour before totality a dense cloud came* ov(ir tlit; 
sun and hid it entirely. 'The wind was blowing half a gale. When 
I tried to light my lanterns I found it was impossible, even in tlu; nio.st 
sheltered place, and I was obliged to take them into the store-house and 
light them there. 



CHAPTER XXXVI. 


DEPRESSION OF TEMPERATURE AND DEW DURING 

TOTALITY. 

Numerous observers have carefully noted the height of the barometer and 
the temperature as registered by wet and dry bulb thermometers during 
recent total and annular eclipses; but the conditions under which the 
various observations have been made differ in such important particulars 
that it has not been thought expedient, in a volume like the present, to 
devote the space which would be necessary for a comparison of them. 
The general results * which appear to have been arrived at, are that the 

* The following references to some of the more important records of meteorological obser¬ 
vations made during recent total and annular eclipses may be of service to those interested in 
similar investigations. 

7/// yit/y, 1842.—M. O. Struve (Tiipezk), “ Astr. Nadir.,” Vol. xx., pp. 231-4. 

2W1. ynly, i<S5i.—Dr. D. Fc\dt, Observations made at I'Yaaeiiburg, “Astr. Nadir.,” Vol. 
xxxiii., p. 164; M. K. llcnou (Veiidomc), ‘‘Coinptcs Reiidiis,” Vol. xx.xiii., p. i 5 o; Dr. Julius 
S(‘liini(lt (Rastenliurg), “ llcobaditung der totalen Sonncnfinsteriiiss,” Sdimidt, pp. 22, 23 ; Dr. 
Schubart (Storliis), “ JJericlit vou Herr A. von Purpart,” p. 20, and M. Sire (llesangon) 
“Coniptcs Rendus,” xxxiii., p, 158. 

2(}i/i Mayj 1854 (Annular Eclipse).—Prof. Stephen Alexander and Mr. Gibson (Ogdens- 
burgh, N. Y.), Gould’s Astronomical Journal,” Vol. iv., p. 21; Prof. Bartlett (West Point), 
Gould’s “Astr. Journal,” Vol. iv., p. 35. 

14/// Marche 1858 (Annular ICclipse).—Sec the eighteenth vol. of the “Monthly Notices” 
for accounts of meteorological observations inaclc by Mr. J. G. Barclay at J-.cyton, Prof. Cliallis 
at Cambridge, Mr. James (llaishcr at Onndle, Mr. Simmons in London, Prof. Piazzi Smyth in 
Edinburgh, and Mr. C. H. Weston at Bath, 

7/// AV//., 1858.—Eor observations by M. Liais, M. Martini, M. Poiiillct, M. Senna Pereira, 
sec “ Astr, Nadu-.,” Vol. xlix.,pp. 296—299. 

j8/// yiily, 1860.—Sig. Butellii (l)e.sierto de las Palmas^, “Uber totalc Soiinenfinsternisse,” 
by Miidler, i)p. 28, 29 ; Mr. J. R. Clare (\'ork Factory, Hudson’s Bay), MS. Report in the pos¬ 
session of the R. A. S. In the MS. Reports of the Himalaya J^kpedition, see observations by the 
Rev. C. Gray (Logrono), Mr. H. Grcenbank (Orduha), Captain Jacob (Sierra de Tolofio), Mr. 
G. H. James (San Lorenzo), Dr. Lindelof (Bezaha), J^r. Lindhagen (Bezaha), Mr. E. J. I^wc, 
and others (Fuente del Mar), This is a very important report. All the appliances for a meteo- 
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Depression of Temperature and Dew during Totality. 

heig-ht of the barometer is not materially affected by the passage of the 
shadow, but that there is a marked depression of temperature as the time 
of totality approaches, which varies in amount according to local circum¬ 
stances, the season of the year, ^d the height of the sun above the 
horizon at the time of central eclipse. In illustration of the difference of 
the range of temperature due to local causes, see a table given by E. J. 
Lowe, in the MS. observations of the Himalaya Expedition, in which are 
tabulated the ranges of temperature indicated by black-bulb thermometers 
placed- on the grass at nine different places within the limits of the 
shadow path. At Los Corrales the range of temperature indicated was 
only 17-5 degrees, while at Quintinellia the range wa.s 66-3 degrees. 

Observers frequently mention that they were conscious of a sensation 
of chilliness at the time of totality, but De Ferrer, Arac.o, Iattrow, 
Schmidt, Van Pelt, Rapatel, and Hill are, as far as wc are aware, th<j 
only observers who mention that dew was actually de])osited during the 
period of central eclipse. 


rological station weretaJeen to Spain, and thirty-five different scries of observations as to the state 
of the clouds, the velocity and direction of the wind, temperature, ozone, etc., etc., were taken at 
intervals of five minutes during the eclipse. See also Dr. Mc'raggarl’s “ Actinouu-ler Measures " 
(Sierra de Tolono), Mr. H. M. Mathews (Ordufla), Sig. Mantesino (liilbao), Mr. Murrey (I.lodio), 
and the Professors of the Biscayan Institute (Bilboa). See also accounts of ohserx-ations by Herr 
Rumker at CasteUon de la Plana, printed in Rumker’s “'I’otale Sonnenlinslernisse,” 1H60, 
p. 14 ; fay P. A. Secchi, at Desierto de las Palmas, printed in “Relazionc della ().s.servazionc 
Secchi,” p.42; and Prof. C.Bruhns (Tarazona), in the “Bericht dcr Kon. Sachs. (le.scllschaft,’’ 
for Dec., i860. Dr. James Brown (Steilacoon), “Coast Survey Report” for iHfio, Ai.pendi.'c 

22, p. 17. >11- 


iWi Aug., i868.-Mr. C. Appoo Iyengar (Vunpurthy), “Report of the Covemment 
Astronomer, p. 26; Hen C. Koppe (Mulwar), “ Vierteljahrsschrift,” vii. Jahrgang, 3ten Heft, 
Pp.218 232; Mr.N.R.Pogsou(Masulipatam), “Report of the Government Astronomer,” 
p. 12; Lieut. T. R. Ross (Matawalu Kiki), “MS. Reports of the 1868 Eclipse ” p 20 

and meteorological observations pnnted at length in tlie “Coast Survey Reports for .86,,” 
appen IX 11., pp 99 120; Mr. J. C. House (Mattoon), given in Prof. Hough’s Report, p 3-^ • 
M rr.„kli„ for 0,1. ,86, 



Depression of Temperature and Dew during Totality. 


217 


Mr. Jose Joaquin de Ferrer. Kinderhook, State op New York, 

i6th June, 1806. 

“Transactions of the American Philosophical Society,” ist Series, 

Vol. vi., p. 267. 

A little dew fell during the darkness. 

M. Arago. Perpignan, 

8th July, 1842, 

“ Annuaire du Bureau des Longitudes pour 1846,” p. 288. 

A la campagne, pr^s de Perpignan, il y eut, aprds I’obscurite totale, 
une forte rosee. Elle tombait des feuilles par grouttelettes • totalGty, -whidi 

fell fiom the 

. leaves in drops. 

D. C. L. von Littrow. Vienna, 

7th July, 1843. 

“Annalen der k. k. Sternwarte in Wien, Neuer Folge,” II. Band, 
p. xlvi. 

Die Abkiihlung hatte bedeutenden 25 weiten Thau und eine Nebel- tko coolingwa 

the cause oi 

bildung z\ir Folge, die entschieden der Finsterniss angehbrte, da siewUchrad^SIt. 

, , , , edly belong^ 

mit ihr eleichen Schritt gine. toiiiecciipsc, 

^ 00 because they . 

disappeared 
witli It. 

Dr. Julius Schmidt. RAstenisurg, 

331-d July, 1851. 

“ Beobachtung der totalen Sonnenlinstemiss,” Schmidt, Bonn, 1852. 

(p. 23.) Der Thaufall wahrend der TotalitSt ist ein unzweifelhaftes 
Factum, wobei indessen nicht zu ubersehen, da.ss er stellenweis wegen (loubt^l'iract, 
localer Modificationen ausbleiben kann. Bei uns beschlug er die Spiegel vnti'on with the 
des Polariscops so sehr, class dariiber die letzte Betrachtung des Farben- 
biklcs vcrloren ging, und es ware den Beobachtem kiinftiger totaler 
Finstci-nissc wohl anzucinpfehlen, .sich fur alle Fdlle mit einer Rbhre zum SteilbS'.^ 

spolcc oftlio elevr 

Schutze des Objectivglases an ihrem Femrohre zu versehen. Jeder, der ijp?" 
von den Feldern vor Rastenburg in die Stadt zuriickkehrte, sprach von 
dem Thau, den er an den Steinen, am. Grase, oder am Gebiisch auf dem 
Rasen entlang gehend, an seiner Kleidung und an den Fiissen beraerkt 
hatte. 

Royal Astron. Soc., Vol. XLI. 28 
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Dr. van Pelt. Wii.mamhvim.k, N. Y., 

36th May, ICS54. 

“ Gould’s Astronomical Journal,” Vol. iii., No. 72. 

[Annular eclipse.] The afternoon of the 26th wa.*? without a cloud. 
The leaves on the trees were without motion by the wind until the beginning 
of the eclipse, when a very gentle cool breeze from the west could be felt 
during the whole time . . . There was a slight formation of dew. 


M. Rapatel. On board the Labourdonnais, between Madras and Cai.cu’ita, 

tSlh Aug., 1 808 . 


“ Comptes Rendus,” Ixvii., p. 802. 


y ^ avant que 1’Eclipse fut totale, un changement do 

temperature marqud, et tout le monde ressentit unc fraicheur tn'.s-pro- 
quence there nonede; il en rdsulta une ros6e abondante sur la lisse du bord 

was abundance 
of dew. 

President Hill. Mattoon, Ilijnois, 

27th 1869. 

“Journal of the Franklin Institute,” Jan., 1870, p. 67. 

Some of us thought there was a slight deposit of dew ui)on the gras.s, 
but others failed to perceive it. 
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EFFECT OF ECLIPSE ON MEN, ANIMALS, AND PLANTS. 

We only give a selection from the very numerous observations which 
have been made on this subject. There seems to be but little difference of 
opinion as to the effect produced by an eclipse upon the vegetable kingdom. 
Flowers and leaves which ordinarily close at night begin long before 
totality to show signs of closing up. Kutczycki and Ross agree that in 
the insect world ants go on working during totality, while Secchi concurs 
with Ross as to the fact that grasshoppers are stilled by the darkness. 
Admiral Smyth mentions that earth-worms came to the surface of the 
ground during an eclipse that was far from total. Higher up in the scale 
of life the effects seem to vaiy with the particular temperament of the 
animals observed; thus the fowls described by Lentheiuc sought shelter, 
and Kutczycki’ s fowls crouched, while the chickens mentioned by Murray 
scratched away as if nothing were happening. 


Admiral Smyth. Bedford, 

15th May, 1836. 

“ Cycle of Celestial Objects,” Vol. i., p. 143- 

The crocus, gentian, and anemone partially closed their flowers, and 
reopened them as the phenomenon passed off: and a delicate Sou^th 
African mimosa, which we had reared from a seed, entirely folded its 
pinnate leaves until the sun was uncovered. More than one person took 
notice, that while the temperature was at its lowest scale, the earth-worms 
crept from their holes.* 

* Wlien the eclipse was at its greatest, a segment of the sun remained, equal in breadth 
to about one-fourth of the solar diameter. 
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M. de C. cave 
a piece of bread 
to a dog "which 
had been made 
to fast since the 
night before. 

It commenced 
eating it, but 
ceasM as totality 
began. 

Leiitheric says 
that Imts and 
owls came out 
at totality and 
the swallows 
disappeared. 


Bfect oj Eclipse on Men, Animals, and Plants. 

8tli July, 1842. 

M. Arago. 

“ Annuaire, pour 1846, du Bureau des Longitudes. 

(p. 308.) M. de C-, de Perpignan, priva, ^ dessein, son chien dc 

nourriture, k partir de la soiree du 7 juillet. Le lendemain matin, au 
moment oti 1 ’eclipse totale allait avoir lieu, M. de C jota un morceau 
de pain aupauvre animal, qiii commenfait h le devorer, lorsque les derniers 
rayons du soleil disparurent. Aussitdt 'le chien laissa tomber le pain ; il 
ne le reprit qu’au bout de deux minutes, aprds la fin de robsctiritc totale, 
et le mangea alors avec une grande avidite. 

{p. 312.) M. Lentheric, professeur k Montpellier, a donne aus.si 
quelques details concernant les efFets que I’edipse totale produisit sur 
diverses especes d’animaux. 

Des chauves-souris, croyant la nuit venue, quitterent leiirs retraites; 
un hibou, sorti d’une tour de Saint-Pierre, traversa, en volant, la place du 
Peyrou; les hirondelles disparurent, les poules rentrerent. 


M. Kutezyeki. 

“Comptes Rendus,” xxxii., p. 637. 


I-IUNOI.UI.U, 

7th Aug., 1850. 


F..«uvrn,.ci.cj Les poules, les premieres, se sont couchees, non en allant a lours 

down whore they a ' i i 

Sual" perchoirs ordinaires, mais en s’accroupissant ou elles se trouvaient. 

wt r.t on working 0 s 1 r • 1 

as if noihiiig Uneseule exception que j ai remarquee, c est que les fourmi.s, dont une 

tiainde travaillait tranquillement sur le mur h cote de moi, ii’onl dte 
nullement influencees par 1 ’eclipse; elles continuaient paisiblemcnt k;ur 
ouvrage. C’dtaient de toutes petites fourmis remplissant les maisons dans 
tous les pays entre-tropicaux, et qui, generalement habituecs a Iravailler 
la nuit, n’ont fait aucune attention au changement survenu pendant I’cclipsc. 


Prof. Liveing. Fkederiksv/ERn, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxL, Pt. i., p. 106. 

A crow was the only animed near me; it seemed quite bewildered, 
croaking and flying backwards and forwards near the ground in an uncer¬ 
tain manner. 
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Mr. L. Svangren. Lilla Edet, 

38th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 67. 

The night violet, which shortly before the beginning of the eclipse 
had little of its agreeable scent about it, smelt strongly during the totality. 

The Rev. W. R. Dawes. • R/evelsberg, near Engelholm, 

28th July, 1851, 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 93. 

The only effect which I observed on the animal creation was exhibited 
by a calf, which was feeding near us. Immediately on the disappearance 
of the sun it began to low most piteously, and continued to do so till the 
sun reappeared, when it quietly returned to its grazing. 

Lieut. J. M. Gilliss. Near Olmos, Peru, 

7tli Sept, 1858. 

“ Monthly Notices,” xx., p. 301. 

Two citizens of Olmos stood within a few feet of me, watching in 
silence, and with anxious countenances, the rapid and fearful decrease of 
light. They were wholly ignorant that any sudden effect would follow 
the total obscuration of the sun. At that instant, one exclaimed in terror 
“ La Gloria,” and both I believe fell to their knees filled with awe. They 
appreciated the resemblance of the corona to the halos with which the 
old masters have encircled their ideals of the heads of our Saviour and the 
Madonna, and devoutly regarded this as a manifestation of the Divine 
presence. 

M. d’Essalles. 

i8thjuly, i86o. 

“ Astr. Nachr.,” Vol. liv., p. 79. 

Pendant 1 ’eclipse presque totale qui a eu lieu dans le ddpartement de 
ITIerault,* les feuilles de trois acasias de Constantinople, qui se ferment 

* ' ^ clo.se during the 

pendant I’obscurite de la nuit et nullement quand les nuages obscurissent 
* More than a hundred miles away from the path of totality. 
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le soleil, se sont en partie fermees, mais sur quelques rameaux seulement, 
aucun rapport n’existant sur les trois sujets entre la quantity de feuilles 
fermees et la quotitd de 1’eclipse. 


Padre A. Secchi. 


Desierto de las Palmas, 

18th July, i860. 


“ Comptes Rendus,” li., p. 162. 


The animals in 
our neighbour¬ 
hood made no 
movement 
which showed 
that they were 
allccted. Only 
the grasshoppers 
were quiet, and 
we saw a bat 
flying. 


Les animaux qui se trouvaient aux environs ne firent aucun mouve- 
ment qui indiquelt qu’ils fussent affectes; seulement les cigales se turent, 
et nous vimes une chauve-souris voltiger pr^s de I’ermitage. 

Mahmoud Bey. Dongolah, 

18th July, i860. 


At the instant 
of totality all 
became silent 
The two minutes 
of the eclipse 
seemed like two 
hours. Many 
persons whoni I 
questioned said 
that it liad lasted 
two hours. 


“ Comptes Rendus,” Vol. li., p. 684. 

Mais, 2, 1 ’instant m^me de 1 ’obscurity complete, tout devint silencieux 
et muet. Plus un cri, plus un bruissement, plus mime un souffle, mais 
partout I’anxiete et la consternation. Les deux minutes de Tdclipse furent 
pour tous deux heures. 

Je n’exagire et n’imagine rien dans ces details. Plusieurs personnes 
que j’interrogeai apris T eclipse sur la duree de I’obscurite totale me 
repondirent qu’elle avait duree deux heures. Nous n’avons pu nous- 
mime, teint cet effet est irrisistible, nous difendre d’une profonde emotion. 


Mr. T. R. J. Ross. Matawalu Kiki, Celebes, 

i8th Aug., 1868. 

MS. Observations of the 1868 Eclipse. 

(p. 4.) A cow, some domestic fowls, two geese, a dog, a cat, and a 
grey parrot were landed [from H. M. S. Serpent, for the purpose of 
observing the effect of the eclipse on animals]. 

(p. 31.) A small cock which had beforehand been actively employed 
grubbing about in the sand, went to sleep with his head under his wing 
and slept for about ten minutes, and on waking uttered an expression of 
surprise but did not crow. Another cock a little distance off, which did 
not go to sleep during the darkness, crowed on the return of light. 
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A number of pigeons went to roost in a tree for about ten minutes, 
having gathered there previously during the increasing darkness one by 
one; they left together in a flock shortly after the light returned.' 

I observed a moth flying about when it was dark. 

Most small insects appeared to rest, and the chirping of the crickets 
was hushed, although the ants (which were very numerous and of various 
sorts) appeared to be as active as ever. 

Prof. David Murray. Mattoon, Illinois, 

7th. Aug., 1869. 

“The Total Eclipse of Aug. 7th, 1869,” 8vo, Albany, 1870. 

(p. 20.) People instinctively shouted when the first beam of light 
appeared. 

An unruly cow, accustomed to jump into a cornfield at night, was 
found there after the eclipse. 

During the most exciting period of the eclipse, General Keifer saw a 
man going at full speed across the street, who said he was going to see 
what his chickens were doing. He soon returned in a state of intense 
disgu.st, declaring, in a very emphatic manner, that they were scratching 
away as if nothing had happened. 



CHAPTER XXXVIIL 


MAGNETIC OBSERVATIONS DURING ECLIPSES. 

It has repeatedly been suggested that the interposition of a body such 
as that of the moon in the magnetic field between the earth and sun, 
might possibly give rise to a temporaiy change of appreciable magnitude 
in the direction of the earth’s magnetic axis. But the evidence in favour 
of such disturbance during eclipses is not strong. 

Secchi, Whipple, and Perry state that there is no evidence of dis¬ 
turbance due to the eclipses of i860, 1870, and 1871, and it should be 
remembered that Whipple and Perry have had the advantage of being 
able to compare at their leisure the photographic records of delicate 
instruments. 

Lion in 1851 thought that he detected during the time of the eclipse 
an increase in magnetic intensity, but in 1871 he found no disturbance 
perceptible with his instruments. The earth-currents observed by Triger, 
Grard and Laisement were intermittent and do not appear to have 
increased in intensity with the progress of the eclipse. The state of the 
evidence for and against the existence of an appreciable disturbance in the 
magnetic elements during eclipses may be gathered from the following 
table. 

Increase of magnetic intensity during eclipse. 

N. pole of magnetic needle moved westward during the eclipse 
about 45', 

No evidence of disturbance. 

Minimum of declination about time of totality. 

Decided influence observed. 

No influence detected. 

No considerable influence detected. 

Influence not detected. 


1851. Lion. 

1854. Kirkwood. 

i860. Secchi. 

1870. Cultrera. \ 
Bonifacio. ! 
Muller. N 
Serra. ) 
Whipple. 

1871. Bergsma. 
Lion. 
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Triger. 1 

Grard. I Intermittent earth currents observed at Alengon, 

Laisement.) 

Perry, No influence detected at Stonyhurst observatory. 


Prof. Lion. 


BEA.UHS, 

28th July, i85r. 


“ Comptes Rendus,” jtxxiii., p. 203. 


Une demi-heure avant 1 ’immersion, je disposai, sur I’appui de 
fenStre d’un pavilion dans un jardin, une boussole de declinaison directe- sLi 
ment 6clair6e du soleil. Une montre ii secondes etait placde non loin, et mimli'erofas- 

1 f • ^ . r • y-i-n cillatioms per 

toutes les precautions necessaires furent prises pour eviter les influences 
accidentelles. “{SkSI*- 

1 r • 1 ^ 1 ^ 1 • observed before 

Quand tout fut pret, je deviai dc 6o degres, a 1 aide dune 
d’acier, I’extremite nord de 1’aiguille, puis, h un battement de seconde, je 
I’abandonnai et ie comptai les oscillations durant une minute : elles furent minute fouiul^ 

* not 10 vaiy wita 

au nombre de irente-deux. A partir de ce moment, Texperience fut recom- 
mcncec altcrnativcment par I’un des assistants, M. MoIieau, et par moi, 
six fois avant que 1’eel ipse eflt commencee, sept fois pendant la durde de 
reclipsc, et six Jois apres que I’eclipse eut cesse. Un intervalle de deux 
a cinq minutes separait les observations consecutives. Voici les resultats: 

Avant reclipse, six observations; trente-deux oscillations par minute, 
sans variation saisissable. Pendant 1 ’eclipse, sept observations:— 


Rnnp: dcs Observation.s. 

Premiere observation 
1 )cuxibmc observation 
Troisibme observation 
Quatrieme observation 
Cinquicinc observation 
Sixieme observation ^ 
Scptibinc observation j 


Plmsas tic rEdii)flc. 
Premier quart 

Dcuxibmc quart 
^rroisibme quart 

Quatribme quart 


Nombre des Oscillations 
iw minute. 

32-0 

3®‘S 

32 ‘S 

33 ’o 

33'0 

32 -S 

32'0 


Apr(js 1 ’eclipse, six observations; trente-deux oscillations par minute, 
sans variation saisissable. 

Royal Astron. Soc., Vol, XLI, 


29 
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A declinometer 
observed at in¬ 
tervals every 
five minutes^ 
during totality 
showed no dis¬ 
turbance. 


Magnetic Observations during Eclipses. 

Le lendemain et le surlendemain, le nombre des oscillations obtenues 
soit k la m^me heure, soit une heure plus tard, fut encore toujours de 
trente-deux par minute. 

D’aprds cet ensemble d'observations, pendant Teclipse, le nombre des 
oscillations s^est reguli^rement accru, annon9ant une augmentation de 
tension magnetique, tandis qu ’4 tout autre moment le nombre des 
oscillations resta constant . . . Je crois devoir completer cette commu¬ 
nication par celle d*observations faites pour verifier si cette augmentation 
pouvait etre attribute k Tabaissement de la temperature locale pendant 
r eclipse. 

Pour cette verification, j’ai refait Texperience dans le meme lieu 
d observation avec les memes instruments, d^abord k 2 heures apres-midi, 
sous 7 t 7 ie forte insolation de la boussole^ par 32 degris Reaumur a7i soleil (20 
degres k 1 ombre), puis de ii heures du soir k minuit, par 16 degres Reau¬ 
mur. Eh bien, dans Fun et I’autre cas, malgre une difference de tempera¬ 
ture de 14 degres Reaumur, le nombre des oscillations n’a pas sensiblement 
varie, il a toujours 6 t 6 de trente-deux par minute. 


Prof. Daniel Kirkwood. Delaware College (?), 

26th May, 1854. 

Gould’s “ Astronomical Journal,” Vol. Hi., No. 72. 

The north pole of the magnetic needle moved westwards during the 
eclipse about 45'*. To-day the same needle, during the same time, has 
remained stationary. 


Padre A. Secchi. Desierto de las Palmas, 

18th July, i860. 

“ Comptes Rendus,” li., p. 161, and 279. 

(p. 161.) Un d&linom^tre de Jokes trds-sensible observe d’heure en 
heure par M. Mayo, ing^nieur, ne donne aucune marque de derange¬ 
ment .... 

(p. 279.) Je vous disais dans I’autre lettre que le declinomdtre a 
6te observe chaque heure: cela n’est pas exact; les observations ont etd 

* Prof. Stephen Alexander says (at p. 29 of Gould’s » Astronomical Journal,” Vol iv) 

that on the evening of the 26th of May there was a display of the aurora borealis which was 
especially conspicuous. 
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Magnetic 06servati<y>is during Eclipses. 

faites de 15 en 15 minutes avant I’eclipse, et de 5 en 5 minutes pr^s de la 
tot^ite et durant la totality mSme; et sa marche, sensiblement la mime 
qu’a I’ordinaire, montre la faussete de certaines theories relatives £1 ce 
sujet, Imises autrefois. 


Padre Cultrera. Augusta, 

Capt. Bonifacio. 23nd Dec., 1876. 

“ Rapporti dalla Commisstone Italiana,” p. 93. 

Padre Cultrera and Capt. Bonifacio made magnetic observations at 
intervals of five minutes during the eclipse. A description of the instru¬ 
ments used is given by Padre Secchi on p. 25. A table of their observa¬ 
tions is given on p. 93, and a curve corresponding to the table is given on 
plate vi. Padre Denza in de.scribing the observations on p. 87 says: IlThemiidiiiuin 

, , , ^ of declination 

minimo di declinazionc avvenne intorno air ora della totalita, mentre il 
massimo ebbe luogo circa mezz’ ora prima che incominciaste TEclisse, the nuocimiim 

, ' was about half 

contro CIO che suole avvcnire a quest’ ora.' II medio spostamento diurno 
non fu osagerato, c la deviaziono dell’ ago nella sera fu pressochl uguale a 
quella del mattino .... 

La giornata del 22, sotto 1 ’ aspetto meteorologico, fu del tutto 
anormale, e che nell’ ora dell’ Eclisse noi ci trovavamo in piena burrasca, 
cioe sul lembo estremo del centre della depressione, che in quel momento 
altraversava le nostre contrade. 


Sig. Diamilla Muller. Terkanova, 

Capitano Serra. 23 nd Doc., 1870. 

“ Rapporti dalla Commissione Italiana,” pp. 177 to 189. 

Sig. Muller and Capt. Serra believe that their observations show 
that the eclipse had a marked influence on the magnetic conditions at 
Terranova, and on comparing their observations with the magnetic registers 
made at fixed observatories situated outside the path of totality—they con¬ 
clude that the influence produced by the eclipse was less as the stations 
were more distant from the path of totality. 
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Magnetic Observations during Eclipses, 


Mr. G. M. Whipple. Ksw Observatory, 

32 nd Dec., 1870. 

“Nature,” Vol v., p. 285. 

Shortly after the eclipse of 1870 Signor Diamilla. Muller of Florence 
published a paper in the Gazzeita Ufficiale, No. 17, describing some magnetic 
observations made in Italy during the 21st, 22nd, and 23rd December, 
from which it appeared that there was a slight variation in the curve of the 
22nd at the time of the eclipse, which did not appear in the curves of the 
preceding and subsequent days. Signor Muller at once concluded that th e 
variation was produced by the eclipse ; but it was pointed out by Senhor 
Capello, of the Lisbon Observatory, that the same disturbance was re¬ 
corded by his self-recording instruments, but it occurred some time before 
the totality. It was also recorded by the instruments here, and proved to 
be insignificant when compared with other disturbances continually ob¬ 
served. 

A careful examination of the curves for the time of the i860 
eclipse has also failed to show any trace of a similar movement then 
occurring. 


Mr. Bergsma. Uatavia, Java, 

i2ih Dec., 1871. 

Letter from Prof. Oudemans on the observations of the eclipse in 
Java. “ Nature,” Vol. vi., p. 160. 

See also “ Comptes Rendus,” Ixxiv., p. 1468. 

Mr. Bergsma caused observations of the declination 6f the magnet 
to be made during the whole morning, several days before, the day of, and 
several days after, the eclipse, at intervals of five minutes. 

The observations are now reduced for the influence of the moon, and 
he will propose to the [Dutch] Government to publish these observations 
and their reduction apart. The result of the observations is, that the 
movements of the magnet-needle during the eclipse have not deviated 
considerably from the common diurnal movement of the declination at this 
time of the year. 
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Prof. Lion. Alenqon, 

M. Triger. i3th Dec., 1871. 

M. Grard. 

M. Laisement. 

“ Comptes Rendus,” Ixxiv., p. 199 (extrait par M. Le Verrier). 

M. Lion, professeur S. Alenfon, a le premier signaI6 I’influence possible m. uonot 
des Eclipses de soleil sur les 614 ments du magn^tisme terrestre. L’honor- 
able professeur fait conn^tre qu’il a observe k Alen9on, pendant Teclipse 
to tale du II decembre dernier. L’insuffisance de la boussole dont il se 
servait ne lui a permis d’observer aucune sorte de variations. 

II parait en avoir 6 t 6 autrement au Bureau tellgraphique, oh M. 

Triger, inspecteur, et MM. Grard et Laisement ont cherch^ 4 recon- 
naitre si pendant 1’Eclipse, des courants 61 ectriques traverseraient les con-aS?S^*f 

^ ^ ^ ^ currents at the 

ducteurs t^legraphiques prealablement mis en communication avec la Terre 
cl leurs deux extr^mites. Ces Messieurs croient pouvoir affirmer qu’il en a 
6 t 6 ainsi. 

Un galvanometre h aiguilles astatiques, d6tach6 d’un appareil de 
Melloni, appartenant au lycee, ayant 6 t 6 introduit dans le circuit t 616 gra- 
phique, il eprouva les perturbations suivantes. De 2 h. 3 m. h 2 h. 7 m. du 
matin, oscillations trds-prononcees, variant entre z 6 ro et 10 degr6s k 
I’ouest. 

De 3 h. o m. 5 s. h 3 h. 2 m. 15 s. mouvement d’oscillation s’etendant 
jusqu’a 8 degres h I’ouest. 

De 4 h. 5 m. el 4 h. 6 m, legdres oscillations s’ 4 tendant el 2 degr 4 s k 
I’ouest. 

De 4 h. 30 m. cl 4 h. 31 m., nouvelles leghres oscillations s’^tendant S. 

2 degros cl I’ouest. 

De 3 h. 54 m. h 3 h. 55 m., 6cart de i degr6 h I’ouest. 

De-6 h. 4 m. el 6 h. 5 m., oscillations s’^tendant jusqu’h 30 degres k 
I’ouest. 

De 6 h. 9 m. el 6 h. 12 m., oscillations s’6tendeint jusqu’h 5 degr6s k 
r Quest. 

En dehors de ces intervalles de temps, on ne remarqua ni agitation- ni 
d6viation de la boussole. 
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Rev. S. J. Perry. Stonyhurst Observatory, 

i3th Dec., 1871. 

“Nature,” Vol. v., p. 269. 

In the list of papers read before the Paris Academy of Sciences, which 
was given in last week’s “Nature,” I noticed one on the magnetic per¬ 
turbations observed at Alen9on during the late total eclipse. Now it would 
at first sight appear reasonable to expect that any effect produced on the 
magnetic needle at Alen9on by a phenomenon whose maximum phase was 
as far removed as India or Australia, should have nearly equal effect on 
the needle in England, and in all countries adjoining France. It has 
moreover been established by frequent comparisons of carefully measured 
photographic records, taken at different magnetic observatories, that any 
disturbance of the earth’s magnetic force is felt almost simultaneously at 
stations differing several hundred miles in both latitude and longitude. 
I was therefore justified in supposing that I should find some indications 
on our photo-magnetic records of a disturbance corresponding to the per¬ 
turbations of the needle at Alen9on, alluded to by M. Lion in his note to 
the Academy. The result of my examination of the records is, that there 
is not the slightest trace of a disturbance on either the vertical or horizon¬ 
tal curves, and that the declination magnet has been more than usually 
quiet, although on the two previous days it happened to have been 
somewhat disturbed about the hour at which the totality of Dec. 12 th 
occurred. 

Accidental causes influence too largely the readings of a declination 
magnet for mudh reliance to be placed on them, however careful the 
observer, when they are in open contradiction to the photo-records of in¬ 
struments whose diurnal corrections are sensibly constant. 



CHAPTER XXXIX. 


TROU D’ULLOA AND NOTCHES SEEN IN THE LIMB 

OF THE MOON. 

The indentations or notches beneath prominences spoken of by so many 
observers, are, it can hardly be doubted, due to irradiation which causes the 
brilliant prominences to seem larger than they really are and consequently 
to appear to overlap the limb of the dark moon. In order to account 
for Short’s observation it has been suggested that by “ within the limb of 
the moon ” he meant ahng the limb measured from the point of the solar 
cusp. The spot of light “of irregular figure” may, if such be his 
meaning, have been a prominence seen through the illuminated atmos¬ 
phere. But it is also possible that it may have been a ghost formed by 
reflection from the lenses within the telescope, in which case there is no 
difficulty in supposing that it may have been seen projected upon the body 
of the dark moon. 

As to Ulloa’s account there can be little doubt, now that it is ex¬ 
amined by the light of modern observations, that “ the red luminous point ” 
seen by him and his companions “ near the edge of the moon ” was a pro¬ 
minence, the summit of which was slowly uncovered by the western limb. 
But the observation has constantly been referred to as if Ulloa had seen 
a bright spot upon the disc of the moon. It will however be noticed that 
he does not describe the spot as within the limb, but speaks of it as “ so 
near to the edge of the moon that it left no doubt of its belonging to the 
sun.” * ** The name ‘ trou d’ Dlloa’ has come to be recognized as meaning 

* On p. 115 of the Phil. Trans.” for 1779, Ulloa says, “ The time elapsed between tlie first 
appearance of the sun’s body through the aperture of the limb of the moon will serve to deter¬ 
mine the depth of the said chink, aperture, or inequality.” In the French account it is called 

** fente, ouverture, ou inegalitd.” 



232 Trm d'Dlloa and Notches seen in the Lind) of the Moon. 

a hole, seen apparently through the disc of the moon during an eclipse. 
But no such hole or even spot of light has, as far as we can gather (if 
we disregard the doubtful observation of Short and the curious supposed 
evidence of the Ottumwa photograph), ever been observed. 

The notches in the moon*s limb under the prominences which are 
clearly to be seen in all the corona photographs, or at least in all of them 
in which the corona has any considerable extension, may be easily ex¬ 
plained as due to an enlargement or spreading of the images of the 
prominences known as photographic irradiation. A similar spreading is 
to be found in all over-exposed photographs of luminous objects. It has 
been shown to be caused* partly by the optical imperfections of the instru¬ 
ment with which the photograph is taken, and partly by the action of light 
reflected from the back of the plate. The notches caused by photographic 
irradiation under the prominences are well shown in the steel plates from 
Lord Lindsay’s and Col. Tennant’s corona photographs, given at the end 
of the present volume. 

In the plate from Mr. Brothers’s Syracuse photograph, another phe¬ 
nomenon connected with notches under the prominences is depicted. The 
telescope has, it would appear, vibrated or shifted during the exposure, and 
all the prominences are seen lengthened out into short parallel bands 
which encroach upon the disc of the dark moon. The reason of this obviously 
is that the light from the prominences is so intense that they are depicted 
almost instantaneously upon the photographic plate. A similar phenome¬ 
non, except that the prominences are shown as doubled, is to be seen on 
one of Mr. De la Rue’s i860 photographs, and also on one of Commander 
Ashe’s 1869 photographs. 

In one of the Ottumwa photographs there is a bright patch dis¬ 
tinctly within the moon’s limb, immediately under the great promi¬ 
nence ; this, however, may be readily accounted for as being due to 
reflection of the light of the prominence from the concave surface of a 
drop of water adhering to the back of the photographic plate during the 
exposure. 


* See Monthly Notices, xxxii., pp. 313—317, and Nature, vol. x., pp. 85, 205, 223, 245, and 
522. See also a paper by Capt. Abney in the “ Phil, Mag.,” vol. L. p. 46. 
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Mr. James Short. Aberdour Castle, Scotland, 

14th July, 1748, 

Hutton’s “ Abridgment of the Phil. Trans.,” Vol. xi., pp. 593-4. 

Mr. Short observed, also, about the middle of the eclipse, a remark¬ 
able large spot of light, of an irregular figure, and of considerable bright ■ 
ness, about 7' or 8' within the limb of the moon next the western cusp. 
He thought he lost this light several times; but whether this was owing 
to shutting his eyes, in order to relieve them, or not, he cannot tell. He 
was told that the Rev. Mr. Irwin at Elgin observed the same. When Mr. 
Short first perceived ■ it, he called to Lord Morton, who was in the 
next room, but he could not see it. 

Don Ulloa. Observed at Sea, 

34th June, 1778. 

“Phil. Trans.,” Part i. for 1779. 

(p. 110.) Before the edge of the sun’s disc emerged from that of the 
moon, there was discovered near that of the latter a very small point of 
that of the sun ; it was imperceptible to the naked eye, but having looked 
at it with the glass I estimated it at first to be about the magnitude of a 
star of the fourth order; after which it seemed to increase to that of one 
of the third. Its first ajipearance, to wit, that before the edge of the sun 
emerged from that of the moon, lasted about a minute and a quarter; the 
luminous circle was still visible, though already much weaker than it had 
been . . . 

(p. 113.) The point of the sun’s disc, which was seen before its limb 
began to emerge from that of the moon, is a very extraordinary pheno¬ 
menon which I was not acquainted with before. In order to obviate all 
doubts which might arise about it, I must mention that we were three 
observers, Don Joachin d’ Aranda, Lieutenant Wintuysen, and I. Mr. 
d’Aranda, who was looking at the eclipse through a two-foot telescope 
about the end of the total obscurity, was the first who perceived it. He, 
not knowing what it was, told me that the total obscurity drew near an 
end, because he discovei-ed a small point of the sun, like a star, on the 
edge of the moon. I looked immediately with the naked eye, but saw 
nothing. I then took out a spyglass, with which I saw as much. At 
length I took out my telescope of two feet and a half, and did discover with 
Royal Astron. Soc., Vol. XLI.' 30 
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that a red luminous point, so near the edge of the moon that it left me no 
doubts of its belonging to the body of the sun. I at that time estimated 
it to be about the size of a star of the third magnitude; and imagine, that 
when Mr. d’Aranda discovered it, it must have been like one of the 
fourth. This point gradually increased, and when it became of the bigness 
of a star of the second magnitude, the edge of the sun emerged from that 
of the moon. The interval between the first discovery of this point and 
the beginning of the emersion, was about a minute and a quarter. This 
apparition of the sun, before the beginning of the emersion, can only have 
taken place through some crevice or inequality on the limb of the moon. 


40 seconds be¬ 
fore the rcap- 
pcnnince of the 
sun two brilliant 
points seen upon 
the moon’s limb, 
■with rays diveig- 
ing from them. 
LikeUlloa,^! had 
the impression 
that I was really 
looking at a 
point of the sun’s 
disc. 


M. Benj. Valz. Mauseilucs, 

8tli July, 184.3. 

“ Astr. Nachr.,” Vol. xx., p. 12. 

40 s. avant la reapparition du soleil, et pr&s du bord ou je I’attenclois, 
je vis paroitre deux points rapproches trds-brillans, plus meme que des 
4 toiles de i* grandeur, d’une lumiSre pareille h celle du soleil, et do chacun 
desquels on voyait surgie un rayon divergent presque de la longueur du 
diamdtre de la lune, semblables k ceux introduits dans une chamhre ob¬ 
scure, et concourant d former une portion de gloire dcs saints. J’cus 
aussitot, comme Ulloa, la conviction, que je voyais bien un point mome du 
disque solaire. 


Prof. Bayma. Novakre, 

8tli July, 1842. 

“Comptes Rendus,” xxxiii., p. 15. 

En 1842, ^Novarre, pendant I’eclipse totale, il [Prof. Bayma] avait 
the mc>on enter- employd un telescope de 80 millimetres d’ouverture construit piir Fraun- 
lllfenotches.‘“ HOFER, ct, apres avoir 6te le verre noir, e Tinstant de Tobscuritc totak;, il 
vit deux cAnes lumineux tout prds du bord de la lune, mais rentrant dans 
le disque comme des entailles. 


Mr. Francis Baily. Pavia, 

81I1 July, 1843. 

“ Monthly Notices,” Vol. v., p. 213. 

During the time of total obscuration, I examined carefully with the 
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telescope the body of the moon, but could not discern any bright spot that 
might be mistaken for a hole; nor could I discover any coruscations 
issuing from the dark side of the moon. There, however, were only 
momentary observations. 

Dr. StubendorfT. KorIkof, 

7tli July, 1842. 

“Astr. Nachr.,” Vol. xx., p. 182. 

II Uhr 41 Minuten 32 Secunden brach der erste Sonnenstrahl wieder 
hervor. Ehe dieser aber geschah, bemerkte man am rechten Mondsrande shining" silvcr- 

, white nululius 

im obem Drittheil 2 glanzend weisse Einschnitte, wie von ausserst remem “ 5!;®^ 
aber mattgeschliffenem Silber, ohne alles Colorit, das dauerte ungefahr 
8—10 Secunden. 


Mr. Lassell. Trollhalten, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., Pt. i., p. 48. 

The moon appeared to my unassisted eye to be not very round or 
smooth at its edge—more as if one had rudely cut out with a knife on 
a board a circular disc of card—the edges somewhat jagged and irregular 
in outline. 


Mr. J. W. Good. 

“Astr. Nachr,.” Vol. xxxiii., p. 150. 


kroi'I', 

38tli July, 1851. 


Neither the hole seen by Ulloa in the eclipse of 1778, nor those 
stated by Valz in Marseilles and Stubendorfi-' as visible in 1842 were 
observable. 


Lieut. Thos. L. Casey. Fort Steilacoom. 

18th July, i860. 

“ Coast Survey Report, i860,” Appendix No. 22, p. 16. 

At several places I noticed bright yellow flame-like coruscations, as 
though streaming through indentations in the edge of the moon’s disc. 
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A faint light on 
the disc of the 
moon observed 
near to the place 
where the sun 
disappeared. It 
stretched over a 
sixth part of its 
diameter. 


No extension of 
prominences on 
to the limb of 
the moon. 


No spots or 
active volcanoes 
or coniscatic ms 
of light seen 
upon tile moon. 


Some officers 
say that one 
of the protu¬ 
berances en¬ 
croached on the 
black circle of 
the moon. 


Herr G. von RennenkampfF. I'itokia, 

itStli July, iSrio. 

“tfber Totale Sonnenlinstemisse,” Dr. von Mikllcr, p. 18. 

An der Stelle, wo die Sonne verschwunden war, gluublo iirli cinen 
schwachen Lichtschimraer auf der Scheibe des Mondes z\x bcnicrkcn, dcr 
sich bis zura 6ten Theile derselben erstreckte. 

Herr G. Riimker. Castullon rm i.A I’i.ana, 

iiSth July, i.SfH), 

“Die Totale Sonnenfinsterniss am iSten Juli, i860.” .[to, Hainlmrg-, 

i860. . 

(p. 9.) Das Licht der Hervorragungen war k('iiu'svv(‘gs tlui'cli den 
weissen Lichtsaum der Corona umschleiert; aiich muss ich noch IxMiicrkcii 
dass keine derselben, wie fruhere Beobachter gesehen zu habun gluiilKUi, 
sich riickwarts auf den Mondrand zu verliingern schicn. 

Padre Secchi. DicstKino luc i.as I'ai m \s, 

I Mill July, 

“Relazione della Osservazione” .... P. Secchi, i.Sin >, 

(p. 19.) furono viste da nostri Ic macchic o i vulcani accesi, iic 
alcuna corruscazione luminosa su la Luna. 

M. Rapatel. On doard thh Laiiiuikiiun.n'ai.;, 

JIICTWKUN MaHRAS ANIi I’AIA I I I \, 

iXllj 4X11;,;., I.'IMJ. 

“Comptes Rendus,” Ixvii., p. 801. 

Quelques officiers pretendent qu’une dcs protuberances cmjm'lait sur 
le cercle noir de la Lune, ce que je n’ai pas constatu i)ar nioi-nu’ine. 

Commander Ashe. Jekmcrsun Citv, lew a, 

7 lh .Xii;.',., 

The Proceedings of the Canadian Eclipse Party, 1869.” 

(p. 16.) Nothing was more conspicuous than the indentations of the 

glowing masses upon the limb of the moon. . . . 1 )ireclly after the 
eclipse a carpenter touched me on the arm, and said, “ But what wen; the 
notches on the moon ? ” The word “ notches ” was his own, and no other 
word do I think so applicable. 
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Mr. J. M. Peirce. Springfield, Illinois, 

7th Aug., 1869. 

“ United States Coast Survey Report for 1869,” Appendix 8, p. 41. 

The moon had not to my eye the spherical look which is ascribed to it 
in some accounts of total eclipses. It resembled rather a black, jagged 
wafer, a portentous blot in the midst of the brightness of the corona. 

Prof. David Murray. Mattoon, Illinois, 

7tli Aug., 1869. 

“ The Total Eclipse of Aug. 7th, 1869,” by Prof. G. W. Hough. 

(p. 17.) The position of the great protuberance was 20° to the 
apparent north of the equator. Its base was estimated at three times its 
height. Directly under it was seen a white spot, nearly as large as the pro¬ 
tuberance itself. This was probably its reflection on the disc of the moon. 

Mr.. Lewis Swift. Maitoon, Illinois, 

7tli Aug., 1869. 

“ The Total Eclipse of Aug. 7th, 1869,” by Prof. G. W. Hough. 

(p. 26.) Directly under the large protuberance was a strong light 
visible 011 the moon, extending downwards as far as the protuberance did 
upwards, and, was seen by the naked eye as plainly as the protuberance 
itself. After the total phase of the eclipse was over, the first question 
asked by the hundreds of visitors was, “ What is the cause of the notch 
in the moon ? ” they thinking the light was a part of the sun seen through 
an open space in the moon. 

Mr. Charles I. Allen. Bristol, Tennessee, 

7th Aug., 1869. 

“Coast Survey Report for 18C9,” Appendix No. 8, p. 9. 

Of the rose-coloured protuberances, the most distinct was directly 
opposite the vertex; it continued throughout the period of totality, and was 
visible to the naked eye. A faint light of a rose colour, in the shape of a 
cone, extended from it towards the centre of the moon’s disc. 



CHAPTER XL. 


ZODIACAL LIGHT AND INTRA-MERCURIAL PLANETS 
SEARCHED FOR DURING TOTALITY. 

When the amount of atmospheric illumination during' totality is remem¬ 
bered, it will probably not be thought remarkable that the zodiacal light 
should have been looked for without success by Goldschmidt, Ral’atel, 
and Newcomb, during the eclipses of i860, 1868, and i86g. Secchi, 
by the piogge di meteore ” which he failed to observe in i860, probably 
refers to the same phenomenon. 

Intra-Mercurial planets have also been carefully searched for during 
totality, but without success, by Secciii, Newcomb, Gould, and Schott. 
There can be little doubt that the point of light seen by Gilman’s party 
at St. Paul’s Junction, Iowa, was the star tt Caiicri. At the time of 
totality it was situated* at a distance of about 51' from the sun’s limb and 
at a position angle of 228'' from the north point. In the British Associa¬ 
tion Catalogue tt Cancri is given as of the sixth magnitude. The 

* At II h. G.M.T. on the 7th of August, 1869, position of the suns centre would be 
R.A. 9h. II m. 25*10 s., and N.P.D. 73” 46 ' 5*4", sun’s semidiameter 15' 4tS-7". The position of 
TT Cancri given in the B.A,C. is R.A. 9I1. 6 m. 56*63s., N.P.D. 74 ’ 26' 20*9"; hence the 
apparent place on August 7th, 1869, would be R.A. 9 h. 7 m. 59*538., N.P.D. 74" 31' 1*3", which 
gives a distance of 66*9' from the sun’s centre, or 51*1' from the limb, and a position angle of 
227° 46'. It is strange that neither Newcomb nor Gould detected tt^ Cancri, wliicli is nearly 
of the same magnitude with t Cancri, and is situated rather more than half a degree to the west 
of it. Any planet such as Lescarbault’s would, unless very near to inferior conjunction, 
certainly have been more conspicuous than a star of the fifth magnitude. It may, however, be 
urged that the planet might have been hidden by the sun near to its superior conjunction. But 
as it was observed by Lescarbault on the 26th of March, it could only be hidden by the sun, or 
be seen projected upon it, when the earth was near to its line of nodes towards the end of 
Mai'ch or the end of September. Gould^s observation was made early in August. Lescarbault 
estimated that the black spot seen by him upon the sun had a diameter of rather less than a 
quarter of that of Mercury as seen in transit. 
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observers describe the star as one-tenth or one-sixth the size of Mercury, 
and estimate its position angle as at about 230° from the north point. 
Gotjld estimates its distance from the sun’s limb as scarcely 50'. 


Herr Hermann Goldschmidt. 


VlTOUIA, 

iStli July, i86o. 


Astr. Nachr.,” * Vol. Ivi., p. 308. 

Ich habe keine Spur des Zodiakallichtes sehen konnen. 


No trace ol 
zodiacal light 
seen. 


Padre Secchi. Desierto de las Palmas, 

iSthJuly, i860. 

“Relazione della Osservazione,” etc. . . . P. Secchi, Rome, i860. 

fo. IQ.^ Fu cercato del novello preteso pianeta di Lescatcbault senza The little planet 

\i. ^ t . 1 1 of hescarhault 

successo, ne furono viste da nostri le piogge cU meteore sul corpo solare 

- , SUCCCS.S, nor was 

aspettate secondo alcune teorie. m“iS‘.rsu[)on 

llni body Ilf the 
sun ulisorved. 

M. Rapatel. On iidard tiik L.miourdonnais, 

Bktwken Mai^ras and Calcutta, 

18th Aug., 1868. 


‘‘Comptes Rendihs,” Ixvii., p, 8oi. 

J’ai inutilement cherchu a voir des traces de lumiere zodiacale. 

Mr. W. S. Gilman, Jun. St. Paul’s Junction, 

Plymouth County, Iowa, 

7th Aug., 1869. 


I searched in 
vsiln to sou any 
traces of the 
xodiacal light. 


“Washington Observations, 1867,” Appendix ii., p. 180. 

A few moments after the formation of the corona, a minute object 
was noted independently by four of the party, and .should be here men¬ 
tioned. 

A small but exceedingly bright point, like a star, was witnessed by 
Messrs. Fakkict.i., Pjikli-s, and Lockt.in, and Mrs. Fakrell during the 
period of totality. It appeared near the limits of the corona, below the 


* See also “Comptes Reiidus,” 1 l, p. 26S. 
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moon’s disc—direct vision—and in the region of the anvil-shaped protuber¬ 
ance. Mr. Farrell judged it to be about one-sixth—some say one- 
tenth—the size of Mercury; which latter star was almost directly to the 
right of it, on a line parallel to the horizon. 

With the exception of Mrs. Farrell, all located the star a little 
to the right of the red prominence, or at about 230° from the north point, 
reckoning by the east. Each of the observ'ers mentioned feels very 
positive that what he saw was truly a star.* 

Prof. Simon Newcomb. Des Moines, 

4 

7th Aug., 1869, 

“Washington Observations,” 1867, Appendix ii., pp. 7—9. 

(p. 8.) The main object I kept in view was to determine whether 
there was anything at all visible outside the usually assigned limits of the 
corona, and yet so near the sun as to be invisible at other times. More 
especially was it determined to search in the neighbourhood of the sun for 
an immense group of very minute intra-Mercurial planets, the existence of 
which had been rendered so probable by the researches of Lil Verrikr on 
the motion of Mercury. In making this search my plan was to set two of 
the telescopes, the 3 inch and 4 inch, in known directions, by pointing each 
of them on the sun at some definite moment, ten or fifteen minutes before 
the commencement of totality, and immediately after the latter phase to 
make a map of any objects that might be seen in either field of view; then 
to move the telescope into different positions and count the objects in each 
field of view. 

* On p. 176 of the same report, Mr. Gilman mentions that about half a minute before 
totality Mr. Vincent exclaimed that he saw a miniature crescent-shaped star under the moon. 
Mr. Gilman hurriedly looked for it with his telescope, but detected nothing in the few seconds 
he gave to the search. According to a drawing made by Mr. Vincent, soon after the eclipse, 
“ the little moon was located one and a half times the moon’s diameter from its limb, and to 
the left of a line drawn perpendicularly down to the horizon.” Mr. Gilman thinks that he 
did not search the sky as far away from the moon as the distance indicated in the sketch. 
During the totality the object was forgotten, but shortly after the third contact, Mr. Vincent 
readily picked it up in the same locality. No attempt seems to have been made to determine 
whether the small crescent moved relatively to the sun when the telescope was moved; nor 
is anything said as to tlie position of the horns of the crescent, relatively to the horns of the 
solar crescent, as seen before and after totality. The position of the small crescent does not 
correspond with that of either Mercury or Venus at the time of tlie eclipse. 
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After thus setting the telescopes, and removing the caps and coloured 
glasses, I got into a nearly dark box, requesting President Frazier to call 
when he saw the sunlight was just about to disappear. 

(p. 7.) [Before totality I had arranged] three circular screens of 15, 
18, and 21 inches diameter, in such a position that they would just hide the 
sun from points near the south end of my observatory during the total 
eclipse. Their diameters as measured with a sextant from the observatory 
were respectively 33', 39', and 46', the largest one being furthest out . . . 

(p. 9.) I emerged from the box a few seconds before total darkness, 
but did not look up until Professor Frazier had given me the word. I 
then took a single glance at the corona through two thicknesses of green 
glass. I then attempted to hide the corona behind the outer and the larger 
of the screens, and thought I had done so, but after the total phase had 
passed I was convinced that I had mistaken the moon itself for the screen. 
Though I knew theoretically that the sky in the direction of the moon 
ought to seem darker than that outside of the corona, I was wholly unpre¬ 
pared for so strong an illusion of a black globe hanging in mid air. The 
corona itself was less bright than I had anticipated. I then looked most 
carefully along the direction of the ecliptic to ascertain whether there was 
any appearance of a blush of light extending out in that direction, but I 
could not perceive the faintest trace of any. 

I next went in succession to the two telescopes, but not an object was 
visible in either. I then swept somewhat at random, but near the ecliptic, 
with the comet-seeker, without finding anything. As any isolated object I 
might find would not only be incapable of certain identification, but 
would fail to fulfil the condition of accounting for the motion of the peri¬ 
helion of Mercury, I could only regard further search as useless, and there¬ 
fore proceeded to study the corona. 

Prof. B. A. Gould. Iowa, 

7th Aug., 1869. 

“ Astr. Nachr.,” Vol. Ixxiv., p. 376. 

My own attention was given (after noting the contacts) to a study of 
the corona and a search for any possible inferior planet. I had an equa- 
torially mounted comet-seeker with a clear aperture of 5 inches, and a 
power of only 5. This gave great intensity of light and a field of more 
Royal Astron. Soc., Vol. XLI. 31 
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than I® ‘45' in diameter. With it I succeeded in detecting ir Leonis * 
(magn. 5’8) although scarcely 50' from the sun’s limb, but there was cer¬ 
tainly no other star as bright as magn. 5 within 25' of the ecliptic for 2° on 
either side of the sun, or as bright as the 6th magnitude an equal, distance 
beyond these two degrees. 

Mr. Charles A. Schott. SPRiNOPrELD, Illinois, 

7th Aug., 1869. 

Coast Survey Report,” for 1869. Appendix No. 8, p. 50. 

During the totality the following heavenly bodies were seen ... * 

No bodies were discovered between the sun and Mercury. 

* Professor Gould probably means tt Cancri. With a power of 5 the greater part of the light 
from his 5 inch object-glass would be lost. That entering his eye would be derived from an 
area of his object-glass of five times the diameter of his pupil as expanded during totality. 
WWi such a pencil stars of the 7th magnitude would no doubt be easily visible if the illumina¬ 
tion of the atmosphere permitted stars of the 3rd magnitude to be seen with the naked eye. 



CHAPTER XLL 


BRIGHTNESS OF THE CORONA. 

The following observers state that they were unable to detect any shadow 
cast by the corona:—1715, Halley ; 1842, Jaubert, Pinaud, BoisetRAUD, 
Belli, Fedorow; 1851, friend of Adams, friend of Chevallier, Swan; 
1858, Azambuja; i860, Lespiault, Burat, Chillier; 1868, Rapatel. 
Amongst these Jaubert describes the special precautions which he adopted 
in order more completely to satisfy himself that no shadow could be de¬ 
tected. Pinaud, Boisgiraud, Belli, the friend of Chevallier, Swan, and 
Chillier, all mention that they had intended specially to devote them¬ 
selves to measuring the amount of light given by the corona, and it may 
no doubt, therefore, be assumed that they carefully endeavoured to detect 
a shadow. On the other hand, Largeteau, observing in 1852, relates 
that he perceived a very faint, but still a distinct, shadow cast by his 
finger. Sergiant, in 1851, speaks of shadows whose borders were pretty 
well defined, and whose limits were parallel amongst themselves, as if he 
referred to several shadows cast from distant points. Chevallier, in 
i860, describes the corona as casting a shadow from a pencil in writing. 
But none of these latter three observers mention any precautions which 
they took to satisfy themselves that the shadows observed were really cast 
by the corona. 

Several observers have attempted to compare the light of the corona 
with that given by the full moon. Halley estimated that the light of the 
corona seen in 17 15 was “ vastly inferior to that of the full moon.” Belli, 
in 1842, who was short-sighted, compared the brightness of the confused 
patch of light which the corona presented to him with that produced by a 
candle at a distance of i -80 metres, and he thus estimated that the light of 
the corona was 6*59 times greater than that of the full moon observed at 
a nearly similar altitude. Billerbeck, in 1851, considered that the light 
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of the corona, as seen in the polariscope, was not nearly as bright as that 
of the full moon observed in the same instrument; but he estimated that it 
was about as bright as that from the moon at its first or last quarter. 
Wilson, during the eclipse of i860, found that the prominences and 
lower parts of the corona were visible through the thickest parts of a wedge 
of dark glass which extinguished the light from the full moon at about its 
middle part. Curtis, in 1869, found that he could not see the image of 
the corona thrown by his finder upon a screen, although he had previously 
tested and found that the image of the moon could lie seen with perfect 
distinctness when similarly projected on the screen. It would thus appear 
that the total illuminating power* of the corona is considerably less than 
that of the full moon, though the prominences and lower parts of the 
corona—or at all events of the corona of 1860—were brighter, area for 
area, than the full moon. 

Beck’s observation in i860 would also appear to show that the 
corona, or at least parts of the corona, were brighter, area for area, than 
the flame of a candle. It should, however, be noticed that Bi-.ck is not 
careful to explain'whether it was through the blue or the white part of the 
flame that the corona was seen, or, as he puts it, whether it was the blue or 
white part of the flame which the light of the corona oblit(jratcd; but he 
mentions that there was a strong wind blowing which would no doubt 
greatly increase the blue area of the flame. Liais, in i<S58, estimated by 
means of a polarizing photometer that the light of the corona was twenty- 
five times as brilliant as the light derived from the place of the dark moon 
during totality. 

The dazzling brightness of the corona has been remarked upon by 
Biela, Struve, and Ranyard ; but the eye when dazzled would not be 
able to distinguish between the parts of the corona from which the bril¬ 
liant light is derived, and the whole corona would thus be spoken of as 
dazzlingly bright, when no doubt the chief source of illumination was from 
the prominences and coronal area immediately adjacent to the moon’s 
limb. 

As to observers who have made experiments relative to the brightness 
of the coronal image projected upon screens, Ciievallier, in i860, found 
that the Corona was visible when projected, by a telescope 3^ inches in 
diameter, on to a screen so that the image of the sun was six inches in 
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diameter. Curtis, in 1869, was unable to see the iraagte of the corona 
thrown by his finder. He does not mention the diameter of the image, 
but the diameter of his finder was 17 inches. On the other hand. Young, 
in 1869, found that the image of the corona in the principal focus of his 
telescope of six inches aperture and about eight feet focus was abund ■ 
antly bright to enable him to place the slit upon any desired portion of the 
corona with perfect certainty. 

As to the heat derived from the solar appendages during totality, 
Magrini, by an experiment, the details of which are not sufficiently 
described in the “Annalen der Wiener Sternwarte,” or in the “ Annuaire 
du Bureau des Longitudes,” found that the heat derived from the corona 
was veiy considerable compared with that derived from the full moon. 

Maclear, in 1871, found that he was “unable to detect any spec¬ 
trum ” from “ any part of the corona” with a direct-vision spectroscope 
with which he had previously plainly seen three lines in the spectrum of 
the nebula in the sword handle of Orion. There seems to be some little 
doubt as to the breadth of the slit on the two occasions, but we may pro¬ 
bably safely infer that the monochromatic light emitted by any area of the 
brilliant corona of Dec., 1871, was, (since there is but one striking coronal 
line,) less than one-third of the monochromatic light emitted by an equal 
area of the nebula of Orion. No doubt, however, the greater part of the 
light from the corona is made up of continuous spectrum, which is entirely 
lost sight of in the above comparison. 


Dr. Edmund Halley. Royal Socim'Y’s House, Crane Court, London, 

23 nd April, 1715. 

“Phil. Trans, for 1715,” p- 249. 

Nor was the light of the ring round the moon capable of effacing the 
lustre of the stars, for it was vastly inferior to that of the full moon, eind so 
weak that I did not observe that it cast a shade. 

M.Jaubert. Perpignan, 

8th July, 1842. 

“ Annuaire pour 1846 du Bureau des Longitudes,” p. 344. 

J’avais place un feuillet de papier blanc sur le parapet de la terrasse, 


No shadow ob¬ 
servable on a 
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schwarzen Mond. Als ich aber ans Femrohr kam, sah ich, dass die Sonne 
ganzlich fehlte, und der schwarze Mond von einem hcllen Schein urageben 
war. 


Prof. Fedorow. 

“ Astr. Nachr.,” Vol. xx., p. 238. 


Tschernioow, 

7th July, 1842. 


schon glanzend der Ring um den dunkeln Mond herum war, so 
daA moon, Fc- konnte ich doch nichts von einigermassen scharf begranzten Schatten der 

dorow could not ^ ^ 

Gegenstande bemerken. 

defined fiihado^vs 
of objects. 

M. O. Struve. Lipezk, 

7lh July, 1843. 


“Astr. Nachr.,” Vol. xx., p. 229. 


that the unde- Sein Glanz war dabei so blendend, dass das unbewaffnete Auge ihn 

fended eye could •. n /r •• 

with difficulty nur mit Muhe ertrug. 

bear to look ^ 

at it. 

A friend of Prof. Adams, Frkdkriksvf.rn, 

28th July, 1851. 

“Memoirs of the R. A. S.,” Vol. xxi., Ft. i., p. 107. 


The corona cast no shadow. 


A friend of the 

Rev. Temple Chevallier. GiViteniiurg, 

28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol xxi.. Ft. i., p. 79. 

In order to form some judgment of the degree of light during the 
total obscuration, I requested a gentleman present to endeavour to find at 
what distance from a screen a wax taper in a lantern should be held, so 
that any shadow thrown by the corona should be equal in intensity to the 
shadow thrown by the taper. The corona cast no shadow; but the 
general light of the sky was sufficient to render the shadow cast by the 
taper imperceptible when the taper was 193 inches from the screen. 
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Mr. Wm. Swan. ' A hill near Gottenburg, 

28th July, 1851. 

“ Transactions of the Royal Society of Edinburgh,” Vol. xx., Pt. iii., 
P- 343. 

I wished to compare the shadow cast by the corona with that formed 
by a candle; but upon a rapid trial it-was found that the corona cast no 
sensible shadow—its feeble light being evidently overpowered by the 
diffuse illumination derived from the horizon. 


M. Sergiant. Dantzig, 

28th July, 1851, 

‘‘Comptes Rendus,” Vol. xxxiii., p. 177. 

Pendant I’eclipse totale, je fis mouvoir un crayon au dessus d’un 
papier blanc, et je remarquai que les ombres* etaient assezbien terminees; 
leur limites Etaient paralleles entre elles. 


Durinsr the 
eclipse 1 moved 
a pencil over 
Rinnc white 
paper, and re¬ 
marked that the 
shadows were 
tolerably slmrp, 


Herr A. Billerbeck. 


Rastenhuro, 

28th July, 1851. 


“ Bcobachtung der totalen Sonnenfinsterniss,” Schmidt, 1852, p. 18. 

Erwtigt man hierbei noch die Bemerkung von Billerbeck, dass die 
Bilder des Rastenburger Polariscops im Lichte des Vollmondcs betrachtet, 
an Deutlichkeit und Farbenreichthum bei weitem die Bilder wahrend der 
Totalfinsterniss iibertroffen haben, so folgt jedenfalls, dass die Corona nicJit 
die Intensitat des Vollmondes hatte, auch wenn man abrechnet, was der 
wahrend der Totalitiit fallende Thau dem Polariscopbikle an Klarholt und 
Farbe rauben mochten. Billerbeck meinte nach seinen Bcobachtungen, 
dass die Lichtmenge der Corona etwa der des ei'slen odcr Iqtzten Mond- 
viertels glcich komme. 


Tlic light of the 
full moon ns .seen 
in the Rnsten- 
hiirg'polariscoijj 
appeared much 
brighter than 
that of the 
corona. After 
taking into 
account the 
amount of dew 
on the juilari- 
scope during 
lolalily, Herr 
Billerbeck 
llioughl that the 
lighi'of the 
ciirona was about 
e(|ua] to that of 
the moon at its 
Jirst or last 
t|uancr, 


M. Liais. 

M. Azambuja. 


Pauanagua, 

7th Sept., 1858, 


“ Astr. Nachr.,” Vol xlix., pp. 288-9. 

Deux observations ont ete faites sur I’intensite de la liimiere de lafSl'Iton. 


It would seem tliat more than one shadow was cast j there is nothing to show that any 
one of them was from the corona. 

Royal Astron. Soc., Vol. XLI. 


shadows were 
cast by the 
corona. 
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M. couronne. La premiere par M. d’Azambuja, qui a remarque qu’elle ne 

iSthLST produisait pas d’ombres; la seconde par M. Liais, qui a employe un 
Tcctangula^dia- photora&tre qu’il avait imagine dans ce but, et qui se composait d’une 
roro^™?adisc petite lunette champ 6troit et rectangulaire, qui 6tait plac6e sur la m§me 
passing through monture que les autres lunettes du m6me observateur et parall^lement h 

the dinphragiu 

bs-rao“nTora‘‘ elles, de sorte qu’elle etait d 6 jk pointee sur la lune quand il a commence 
double imnge 1’observation. L’image de ce champ etait doublee par un prisme birefrin- 
'tSirnied'mi gent, et une tourmaline tournait devant ce prisme. M. Ltais amena 
corona as seen in rapidement la tourmaline ^ unc position telle que dans la fente de gauche, 

one.im2ge of the a x o 

equal wthTiUt portion de cette fente qui se projetait sur la couronne, lui parut de 

MMcJinX" m^me intensite que la portion de I’autre image de la fente dans laquelle se 
projetait le centre de la lune. II laissa ensuite la tourmaline dans cette 
Corona tras 23 position, remettant la lecture apr^s le retour du soldi, et il passa il d’autres 
thopSaiir observations. Plus tard la position donnee il la tourmaline a etc examinde, 
moons disc, .j ^ teconuu que son axe faisait un angle de 2“ 15' avec la section 
principale du prisme birefringent. Le rapport de 1’intensite de la lumidre 
atmosphdrique dans la rdgion de la lune, plus la lumiere cendree il la 
lumidre de la couronne est done egale k la tangente do 2" 15' ou il 0,039. 
En d’autres termes, la couronne, et il s’agit id dc la region la plus bril- 
lante vers le milieu de la totalite et non pas de la partie la plus intense, 
e’est-h-dire k I’E. de la lune au commencement du phenomene et il TO. 3 . 
la fin, est environ 25 fois plus lumineuse que 1’atmosphere dans la region 
de la lune, plus la lumidre cendree. Or 1 ’intensite de la lumiere atmo- 
spherique, dtant mesuree par la visibilite des etoilcs, cela complete la 
mesure photoinetrique ci-dessus. 


1’observation. L’image de ce champ etait doublee par un prisme birefrin- 
gent, et une tourmaline tournait devant ce prisme. M. Ltais amena 
rapidement la tourmaline ^ unc position telle que dans la fente de gauche, 


M. Lespiault. 
M. Burat. 


IlRIVIESCA, 

i8lh July, i860. 


“ Observations sur I’Eclipse Totale du 18 Juillet, 18O0,” par MM. 
Lespiault et Burat. 

no perceptibie (p. 9.) La couronne lumineuse ne projetait pas d’ombre sensible. 


Prof. Chevallier. Tancerbo, 

18th July, i860. 

MS. Reports of the Himalaya Expedition, 

The corona was visible projected upon a darkened screen attached to 
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the eye-tube of a telescope of 3| inches aperture and 3. ft. 6 in. focal length. 
The screen was so fixed that the image of the sun was about six inches in 
diameter. 

The light of the corona cast a shadow from a pencil in writing. My 
impression is that the light of the corona and of the sky was two or three 
times greater than at the total eclipse observed in Sweden in 1851. The 
greater altitude of the sun, and the much clearer atmosphere of Spain, 
together with the difference of elevation of the stations, may account for 
some difference; but a considerable portion must, I think, be ascribed to 
an absolutely greater intensity of light. 


Mr. J. M. Wilson. Pancerbo, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

To estimate the intensity of the light of the corona, I took up a wedge 
of coloured glass fitted so as to move easily in a frame, with a screen to 
show through what exact part of the wedge an object was visible .... 
But the corona was so brilliant as to disappoint our hopes of obtaining an 
exact measure of its intensity. As I slid the dark glass before the eye, 
the corona was diminished in size gradually—the brightest parts being 
nearest to the sun; but seen through the thickest parts of the wedge, the 
corona was seen as a bright ring broken in one place, and having 
protuberances in two parts, which correspond exactly with the long wavy 
extensions of the corona which were visible both in the telescope and to 
the naked eye. 

On the evening of the 20th of July I examined the light of the new 
moon with the same glass. The evening being perfectly clear, it was visible 
through the thinnest part with ease, and gradually fading away, was lost 
(to my eye at least) at about the middle part of the wedge.* 

In an arlicle on ihc eclipse in tlic second volume of the Ea^U (a magazine published 
by the members of St. John’s College, Cambridge), at p. 184, Mr. Wilson says that “the 
brightness of the corona was nearly equivalent to that of a light cirrocumiilus cloud about 12° 
or 15° below the sun ten minutes after its reappearance, but somewhat exceeded it in brightness. 
It was also not very unequal in intensity to tire flame of a wax candle at ten feet distance. 
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Mr. W. Beck. Miranda, 

18th July, i860. 

MS. Reports of the Himalaya Expedition. 

The corona was of a dazzling white^—^so bright as to obliterate the 
flame of a candle at six inches from the eye.* It was extremely difficult to 
get the flame steady even for a second, owing to the wind. 


Herr Cuillier. Vitoria, 

18th July, i860. 

“liber Totale Sonnenfinstemisse,” Dr. von Madler, p. 21. 

No shadow Herr Cuillier hatte die Form und Scharfe der Schatten zu beobachten 

thrown by the 

KoTJU ubernommen. 

objects. Lichtkrone warf keinen Schatten, selbst nicht von den grossten 

Gegenstanden. 


All sllodoWS 

disappeared 
fi-orti the moment 
of totality; the 
coromi gave 
none. 


M. Rapatel. Aboard the Labourdonnais, 

BETWEEN Madras and Calcutta, 

18th August, 1868. 

“ Comptes Rendus,” Vol. Ixvii., p. 301. 

Tout ombre a disparu d^s I’eclipse totale, et 1 ’aureole n’en a donne 
aucune. 


Dr. Curtis. Diis Moines, Iowa, 

lyth Aug., 1869. 

Washington Observations, 1869,’^ Appendix ii., p. 133. 

The image of the corona thrown by the finder was so excessively faint, 


* Mr. Beck probably means that the corona, or the brighter parts of the corona, could be 
seen through tht flame of the candle; but it does not follow that the illuminating power of the 
corona was greater than that of the candle at a distance of six inches. It may be well here to 
remark that the brightness of a .flame, area for area, is independent of its distance, and that 
consequently the visibility of objects seen through the flame would not be affected by the 
distance of the candle from the eye of the observer. Nor is the part of a dark wedge through 
which the flame of a candle can just be discerned, affected by the distance of the candle, so 
long as the flame subtends a sensible angle to the eye of the observer. At a distance of six 
inches from the eye the flame of a candle would subtend an angle of many degrees, both in 
length and breadth. It should therefore have been stated whether the corona was seen through 
the white or the blue part of die flame, and whether the eye was focused upon the flame or on 
the corona. ■ . . • • 
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that at first I could see absolutely nothing upon the screen when the sun 
disappeared. 

I thought that I was secure against this mishap, and that the plan of 
receiving the image from the finder upon white card-board was safe for 
use during totality. I had previously carefully tested the "arrangement 
upon the moon, whose light that of the corona was universally held to 
equal, and had found that I could see the image of that luminary upon 
the screen with perfect distinctness when standing so as to command the 
adjusting screws of the telescope. Whether it was that the real amount 
of light of the corona has been over-estimated, or whether its feebleness on 
this occasion was entirely due to the prevailing haze, I cannot of course 
positively say, but am inclined to think that most of the trouble was from 
the latter cause.* 


Prof. C. A. Young. Jerez, 

22ncl Dec., 1870. 

“ United States Coast Survey Report for 1870,” Appendix No. 16. 

(p. :.()) A small piece of card with an orifice in its centre was 
fastened over the slit, and no other finder was necessary, as even during 
the totality the image thrown upon the card was abundantly bright to 
enable me to point to any desired portion of the corona with perfect 
certainty. 

Mr. Ranyard. Villasmunua, 

22nd Dec., 1870. 

X 

MS. Observations of the 1870 Eclipse. 

(p. 17.) Before applying my eye to the finder, I gave a passing look 
at the corona with my undefended eyes, but was completely dazzled by its 
light, and the only impression which I derived was of brilliant spurious 
rays springing from all sides of the moon. 

* The haze does not appear to have been sufficient to materially interfere ^ith the other 
observations at Des Moines, Its presence was, however, noticed by Prof. Eastman. 
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Commander Maclear. Bkkul, 

12th Dec., 1871. 

MS. Reports of the 1871 Expedition. 

On two successive nights before the eclipse, with the 6-inch refractor 
and direct-vision spectroscope of seven prisms, I was able to see plainly 
three lines in the spectrum of the nebula in the sword-handle of Orion; 
and yet with the same instrument, during totality, I was unable to detect 
any spectrum in any part of the corona, though certainly I cannot say 
what width of slit I had in observing the nebula; but the lines were narrow 
and distinct. I do not think that the width of slit when observing the 
nebula could have been more than two or three times as wide as when 
observing the corona. I formed this opinion from having had occasion to 
look at the slit occasionally, and from the width of the lines in the hydrogen 
tube used at the same time. 



CHAPTER XLII. 


POLARISCOPIC OBSERVATIONS. 

The observations contained in the present chapter arrange them¬ 
selves under the following heads: i. Observations bearing on the 
polarization of the atmosphere within the area of totality; 2. Observa¬ 
tions as to the polarization of the light of the prominences; 3. Observa¬ 
tions as to the polarization of the light of the corona. 

First, as to the polarization of the atmosphere. The observations of 
Maitvais in 1842, Pickkrino in 1869, Bi-'.ckkr, Cufforb, Samuelson, 
Pfjrck, GuTFFiTir, Lockyf.r, and P>RoxrGTTXON appear to show that the 
light dispersed by the atmos2xhcro in the neighbourhood of the eclipsed 
sun is jjolarized in a plane i^erpendicular, or not far from perpendicular, to 
the horizon. Ross’s observation, if the description of the position in 
which his instrument was set is correct, would show that the atmo.sphere 
about the corona, as seen at his .station, wa.s polarized in a horizontal 
l^lane; but it must be liornc in mind that a half rotation of his instrument 
would be sufficient to rcver.se the po.sition of the colours. 

Small particles floating in the atmosphere within the area of totality 
would be principally illuminated (as has l.)ccn shown in a former chapter) 
by light derived in all azimuths from the clouds and sky upon the 
horizon; we .should therefore expect to find that the light dispersed by such 
small particles would be polarized in a vertical or nearly vertical i)lane, 
and that the light of the heavens in the immediate neighbourhood of the 
eclijxsed sun, which must be derived entirely from the atmosphere within 
the region of the moon’s shadow, would be polarized in a vertical or 
nearly vertical jilanc. Observations have not, as far as we are aware, 
been made to determine the distance from the eclipsed sun at which 
the ordinary radial polarization of the air outside the area of totality, 
illuminated by the light of the thin solar crescent, would overpower 
the vertical polarization of the atmosphere within the region of the moon’s 
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shadow; but from Samuelson’s observation, it appears that at a distance 
of 10° or 15° from the eclipsed sun, the plane of polarization was, at the 
time of his observation at Villasmunda, sensibly vertical. 

The inclination to the vertical of the plane of the lower air polariza¬ 
tion will, no doubt, greatly depend upon the amount of illumination 
received in various azimuths, and especially on the distance of the 
observer from the edge of the area of totality. Wc should expect to find 
the inclination of the plane to the vertical vary as the moon’s shadow 
passes over the observer’s station. But no evidence as to such variation 
(if we omit Clifford’s observation of the polarization on clouds) can 
be gathered from the accounts of the observations which we have 
collected. 

Mauvais in 1851, Liais, Beck, Picicertnc, 1870, Ladd, Bi.asekna, 
Eastman, and Harkness all concur as to the polarized condition of the 
light received from the heavens in the direction of the moon’s tlisc, or from 
the area immediately surrounding the corona; though none of the observa¬ 
tions of these observers are as they are described sufficient to detorniine 
the position of the plane of polarization. Liais and WiN i i'm appear to lie 
the only observers who found the corona polarized, but were not able to 
detect any polarization upon the place of the moon’.s disc. See also 
Langley’s observations, to which, however, he docs not attach much 
weight. 

The observations of Becker, Lockyer, and Brotigiiton are here 
taken as determining the plane of the air polarization, as it a])[)car.s that 
the fields of the instruments made use of by them were in each cas(‘ several 
degrees in diameter, and that the breadth of the fringc^s of the Savarls they 
used must have subtended large angles compared with the apparent 
breadth of.the moon’s disc. 

It appears from all the above observations, that the atmospheric 
polarization is sufficiently strong to overpower the radial polarization of 
the corona at a very short distance—probably not more than L ffiom the 
moon’s limb.* 

* No observations appear to have been made in order to detemiinc the exact distance 
from the sun’s limb at. which the polarization of the corona has an appreciable effect in disturb¬ 
ing the unifoim polarization of the surrounding atmosphere. Let us suppose that an obsen-er 
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Lid of .Observatiom bearing on the Polarizatioii of the Atmosphere during 

Totality. 

Savart and naked eye. Bands at maximum when horizontal. 
Instrament not described. The existence of polarization detected 
on the moon. 

Savart and naked eye. No polarization detected on the moon; faint 
atmospheric polarization observed at the edge of the field, but 
its plane not determined. With tourmaline'**and telescope no 
polarization detected on the moon. 

Tourmaline and crystals of salacine telescope and power of 60. 
Polarization detected on the disc of the moon, but its plane not 
determined. 

Arago polariscope, unmagnified image. Coropa seen on uniform 
background of colour ; plane of polarization of sky perpendicular 
(query parallel) to the horizon. 

has found that the air polarization about the sun’s place is vertical; then, in passing along a 
parallel to the horizon through the sun’s centre he would expect at some little distance from 
the limb to find the air polarization unaffected by any component due to the corona. 

At such a point an observer using a Savart polarimetcr would find the bands at a maximum 
when parallel or perpendicular to the horizon. Having carefully turned out all trace of the 
bands upon the centre of his field, let him now pass inward towards the sun’s limb (directing 
his attention all the time to the centre of his field only); when he there perceives the first trace 
of bands, he will know that the plane of polarization has clianged. If on going backwards the 
l>ands disappear again, while on passing onwards they continue to increase in intensity (the 
plates of the polarimeter remaining fixed), he will know that the change is due to a component 
introduced by the corona; and he will be able to estimate the distance from the moon’s limb 
at which such a component first became visible. 

It is possible that by such a method of observation an observer might be able to trace the 
corona further than he could with the unaided eye, for it would be somewhat equivalent to 
making the corona shine upon a black background of sky; and much more than equivalent to 
accomplishing this with a Nicol only, for the Savart will (with light that is not very faint) detect 
a much smaller admixture of polarized light than is detectable with the Nicol. On tlie other 
hand, it must be remembered that a great deal of light is lost in passing through a Savart or Nicol. 

The visible outer border of the corona is where our eye first distinguishes a difference 
between (the light of the sky) and (the light of the sky + the light of the corona). But with 
the above method the visible outer edge of the corona will be where the observer first distin¬ 
guishes a difference between an area of no polarization and polarization due to the corona. . 

In using a Savart with a large field, the central portion of the field may be marked by 
fixing in the principal focus of the telescope a plate of glass with a small circle etclaedupon it. 
Royal Astron. Soc., Vol. XLI. 33* 


1842. Mauvais. 
1851. Mauvais. 

1858. Liais. 

i860. Beck. 

1869. Pickering. 
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1870. Becker. 
Pickering. 

Ross. 

Ladd/’ 

Blaserna. 

Clifford. 

Samuelson. 

Peirce. 

Eastman. 

Griffith. 

Harkness. 

1871. Lockyer.. 

Broughton. 

Winter. 


Savaxt and naked eye \ field of nearly 5®. Bands seen right across 
field, plane of polarization making an angle of 27® with the 
vertical. 

Arago and naked eye. Faint sky polarization, plane not determined. 
With biquartz and telescope polarization on moon’s disc detected, 
plane not determined. With Savart faint sky polarization de¬ 
tected, plane not determined. 

Arago and naked eye. Sky found to be polarized in a horizontal 
plane. 

Arragonite and double-image prism used with telescope. Evidence 
of polarization found on moon, plane not determined. 

Savart used with telescope. Traces of polarization seen on moon, 
plane not determined. 

Babinet used with telescope. Plane of polarization on clouds near 
sun, inclined from 10® to 23® to the vertical. On dark moon, seen 
through break in clouds, vertical. 

Savart and naked-eye. Air polarization at points 15® and 10° from 
die sun, found to be in a vertical plane. 

Savart and telescope. Plane of polarization on two points of the 
corona 90® apart foimd to be inclined about 6® from the radial, 
being more nearly vertical. 

Savart and telescope. Traces of polarization found upon the moon’s 
disc and upon the clouds outside the corona. 

Savart-polarimeter and telescope. At the central part of the moon 
the plane of polarization was found to be inclinetl 10® from the 
vertical towards tlie west, polarimetcr plates turned through 32®. 

Arago and naked eye (query). Sky found to be polarized, plane 
not determined. 

Savart and telescope, large field. Vertical lines over everything— 
corona, dark moon, and unoccupied sky \ 3 m. after totality the 
vertical lines were still visible. 

Savart and naked eye. Strong vertical bands. 

Savart-polarimeter and telescope. ’ No polarization observed on the 
moon’s disc. 


Observations as to the Polarization of the Light of the Proinincnccs. 

Dunkin, D’A3BADrE in i86o, Prazmowski, Campbell, and Branfill, 
all agree that the light of the prominences is not polarized. D’Abbadie, 
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observing in 1851, thought that the transparent part of one of the promi¬ 
nences was polarized, but he adds that he was not able to detect polariza¬ 
tion in the light of the rest of the prominence, which he speaks of as 
being of a red colour. It would seem, therefore, that what he describes as 
the transparent part of the prominence must have been some brilliant 
coronal structure above what is ordinarily* spoken of as the chromo¬ 
sphere. 

D’Abeadie’s companion Rris says that the light of the prominences 
appeared to him to be polarized, but it is evident that he speaks doubt¬ 
fully about the prominences, as he adds that the light of the corona was 
certainly polarized. Lockyer’s observation as to Savart’s Bands being 
visible in his field of view “ over everything—corona, prominences, 
dark moon, and unoccupied sky,” cannot be taken as having much 
weight with regard to the polarization of the prominences; for though the 
breadth of the bands as seen in his instrument is not mentioned, it is 
evident that they must have been broad compared with the apparent 
magnitude of the prominences, and in the course of a hurried examination 
it would be difficult to determine whether the light of the prominences was 
interfered with, as comparatively broad bands were swept over them. 
The sysbrnn of bands would only appear broken or interfered f with upon 
being swept over an area of altered polarization the diameter of which was 
large compared with the breadth of the individual fringes. 

In connection with the non-polarization of the light of the prominences 

* Now lliiit wc know that the light of the corona up to a considerable altitude gives a 
bright-line spectrum, it is diiliciilt to lay down any definition as lo what is to be considered as 
the ujiper limit of the chromosphere. 

1' It may perhaps be well to remark that an area of no polarization would, if suificiently 
extensive, cause the system of bands to appear broken at a part of the field corresponding to the 
area of no ]iolarization, and that light polarized in a jilane making an angle of 45" with the direc¬ 
tion of the bands (as seen on the rest of the field) would also cause the bands to appearbroken. 
I.ight polarized in a jilane making a greater angle than 45" with the direction of the bands 
would cause the system of bands to appear shifted at the part of the field corresponding to the 
area of altered polarization, so that the dark fringes within the area would convspond and be 
continuous with the interspaces between the dark fringes upon the rest of the field. In all 
other positions of the plane of iiolarization, a change more or less marked in the intensity 
ol the fringes on the part of the field coiresponding to the area of altered polarization is all 
that would be perceived. 
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it should be noticed that Prazmowski, L#an&ley, and Winter * agree in 
estimating that the polarization of the light of the corona increases in 
intensity on proceeding outwards from the moon’s limb, until at a certain 
distance the maximum intensity of polarization is attained. 

Now that we know from the evidence afforded us by the spectroscope 
that the light of the prominences, and also a part of the light of the 
lower corona, is emitted by gas in a state of incandescence, we might 
have predicted that the light of the prominences would be found to be 
unpolarized, and that the light of the lower corona would be found to be 
less strongly polarized than that derived from higher parts of the corona, 
from which no bright-line spectrum, or only a very faint bright-line 
spectrum, is obtained; but it does not necessarily follow that the whole of 
the observed difference in the intensity of polarization in passing from the 
coronal area adjacent to the sun’s limb to the altitude of maximum 
polarization is due to the admixture of emitted light with light dispersed 
by the corona at the lower level. For assuming, as we doubtless may, that 
the polarization of the corona is due to the dispersion of the light of the 
sun by dust, the particles of which are small compared with the wave 
length of light,t it is possible that in the lower parts of the corona there 
may be a greater proportion of particles whose diameter is large compared 
with the wave length. Or again, the minute particles which disperse the 
light in the lower corona may be incandescent, or more intensely incan¬ 
descent than those in the higher parts of the corona. 

A theoretical consideration of the amount of polarization which should 
be observed in light derived from different parts of the corona—on the 
assumption that the light-dispersing particles are uniformly distributed 

* Prazmowski says: ‘ ‘As far as I remember, tlie part of the corona on which the colours were 
strongest did not correspond to the most luminous part, but was situated at a certain distance 
from the limb of tlie moon.” Langley says that the bands (he was using a Savart) could not he 
“ followed up to the moon’s limb, and their increasing faintness as they approached it w.as 
noticed.” Winter measured witlia polarimeter the intensity of the polarization, first close to the 
moon’s limb, and then at a distance of about lo' from the limb, and found that the polarization 
w-as much more intense at the latter distance. 

t This cause of polarization, which is sensibly complete for rays perpendicular lo those 
incident, was we believe first pointed out by Professor Stokes in his paper “ On the Change of 
Refrangibility of Light,” published in the Philosophical lYansactions for 1852. (See §§ 182 
and 183, p. 530.) 
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within a spherical area about the sun—shows that if the particles are all 
small, and are not incandescent or suspended in an area of incandescent 
gas, the polarization should be greatest in intensity near to the apparent 
outer limits of the corona; and the amount of polarization should decrease 
uniformly from the outer limit of the corona inwards towards the sun^s 
limb.* But no doubt the distribution of the polarizing particles is not 


* Let QA.RB be the outer limit of the corona; C, the sun’s centre. The coronal matter 
within an elementary area PP' will be lit up by light derived from all parts of the sun’s surface. 

Let us first consider the problem as if the sun’s light emanated from a luminous point at 
C. A particle at P will be subjected to ethereal agitations in a plane perpendicular to CP, and 
will become the centre of secondary waves. We may consider the agitations as resolved 
into two sets—one parallel and one perpendicular to the plane CPO. Since the agitations 
we perceive as light are all perpendicular to the direction of propagation, only a part of the 
agitation to which the particle at P is subjected, in the plane CPO, will produce any effect as 
light in the direction PO, hut the whole 
of the agitation per])cndicular to the A 

plane CPO will be propagated in the 
direction PO. Let a be the amplitude 
of the agitation at a unit of distance 
produced by the light emanating from 
C. Draw CA perpendicular to OP, 
meeting OP in N. Let the angle 
1 >(JN = 6/, and let CN = x. Then, 
since the intensity of the sun’s light 
at P varies inversely as CP*’, the am¬ 
plitude of the agitation at P varies 
inversely as CP, and the amplitude of the agitation in the plane of the paper propagated 
in the direction PO by a particle at P, will be 

«. siu 0 

X 



And if / 3 be the amplitude of the total agitation in the plane of the paper of the light 
dispersed in the direction I’O by particles within an elementary area RR'Q'Q, we shall 


/)•) ■ 2 ^■OS“ ^ * *> /i j / j /i\ _ 2(1* 

p- — 2 1 a-,. . sin-fL/ (.V tan 0 ) = — 


sin-* d fi 6 



0 
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uniform, as we have assumed. An examination of the photographs taken 
during the various eclipses shows that the coronal light diminishes 
rapidly beyond a certain limit, and it should be remembered that the 
fringes or colours produced by the comparatively strong polarization of a 
very faint light would not be so easily perceived as those produced by a 
less degree of polarization of a stronger light. The problem is also com¬ 
plicated by the superposition of the polarized light of the atmosphere. 
Winter’s observation was made on a part of the corona where the polari¬ 
zation of the atmosphere, assuming it to be vertical, would have tended to 
efface the radial polarization of the corona, and consequently the difference 
in the intensity of the Savart’s bands seen on the two parts of the corona 
must have been rendered more striking than it would have been if the 
light of the corona had alone been observed. 


And if 7 be the amplitude of the total agitation perpendicular to the plane of the paper of 
the light dispersed in the direction PO by particles within the elementary area RR'Q'Q, we 
have 



And if p be the ratio of the amplitude perpendicular to the plane of the p.ipcr to the 
amplitude in the plane of the paper of the light dispersed in the direction PO by the iiarliclcs 
■within an elementary area RR'Q'Q, we have 

/= /- 

\/ 6< — sin 6/. cos 

At A, the outer apparent limit of the corona, $ ~ o and the above ratio takes the form - ; 

o 

differentiating numerator and denominator wc liavc at the outer niiparent limit of the 
corona 




i — cos^ 6 + sin**^ () \/ sin-* 6 

or p is infinite ; that is, the light derived from the corona at its outer aiiparent limit A will 1)C 
completely polarized. 

At B, the central part of the corona, which would be hidden Ly the moon’s disc during a 
total eclipse, 


^ - and p 



0 ^ 

= V 2 
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List of Observatmis bearhig on the State as to ^Polarization of the 

Light of the Pro 7 mmnces. 


1851. D’Abbadie. 

Riis. 

Dunkin. 

i860. D’Abbadie. 

Prazmowski. 


Quartz plate and double-image prism used with telescope, 
power 52. Transparent part of prominence strongly 
polarized. 

Rochon polanscope used with telescope, power 25. Light of 
the prominences appeared to be polarized. Corona certainly 
polarized. 

Double-image prism used witli telescope, power 38. Could 
not perceive any difference in the brightness of the two 
images. 

Quartz plate and double-image prism of small angle of separa* 
tion, used with telescope, power 47. No trace of polarization 
detected. 

Quartz jilate and double-inmge prism, angle of separation 


At first sight it might appear that at the central part of the corona the light should be entirely 
unpolaiized, but it must be remembered that the illumination of tlie particles adjacent to C 
will be very great, and the polarization of the light dispersed by them will, it appears, over¬ 
power the non-polarization of the light dispersed by the higher parts of the corona. 

The differential coefficient of p is negative from ^ = o to S = - 

2 

% = h / sing .cos g 2 ($ —sin 6 . cos «) —4 ^sin* 6 
2(9 ■ (0 —sin« . cos^)2 

for sin 6 . cos 9 is always less than and 2 —sin 9 . cos 9 ) —4 B , sin® B is always negative, 

for when ^ ^ ^ 2 (0 — sin B . cos 6 ) — 4 B . 6 = — tt, and the expression only vanishes 

when 9 — 26. sin® 9 = sin 9 • cos or when 6 = ^ ^ = I- tan 2 6, which is only 

I — 2 sin-* B" ^ 

true at the limit d = 0. 

Therefore ^ is always negative, and the intensity of the polarization regularly diminishes 
from the outward apparent limits of tlie corona inwards. 

And if we take into account the angular magnitude of the sun’s disc, it is evident that 
the intensity of the polarization of the light dispersed by particles within an elementary area 

PP in the direction PO will be less than if the sun’s light were derived from a luminous point 

at C. And the decrease in the intensity of die polarization will be greater the greater the 
angular magnitude of the sun’s disc. As seen from P, therefore, the coronal polarization will 
(when we take into account the magnitude of the sun’s disc) still increase in passing from 
B outwards to A 
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used with telescope, power 44. Light of prominences found 
to be unpolwzed. 

Quartz plate and double-image prism used with telescope, 
power 27. No polarization detected in the light of the 
remarkable hom-like protuberance. 

^vart used with telescope. No bands seen on the great 
hom-Hke protuberance. 

Savart us?d with telescope and low-power ^epiece. Bands 
seen over everything—T-corona, prominences, dark moon, and 
unoccupied sky. 


Observations as to the Polarization of the Light of the Corona. 

The observations of those who have endeavoured to determine 
the state as to polarization of the light of the corona may be classified 
under four heads:— 

a. Observations of those who have been unable to detect any traces 
of polarization. 

b. Observations of those who have found the light derived from the 
coronal area to be polarized, but who have not determined the plane of 
its polarization. 

c. Observations of those who have determined the plane of polari¬ 
zation, on some part of the corona, and have found it not to coincide with 
the normal to the sun’s limb. 

d. Observations tending to show that the corona is polarized 
radially with respect to the sun. 

if) Of the fifty-two observers whose observations are collected in the 
present chapter, sixteen were unable to discover traces of polarization in 
the light of the corona, and of these fifteen were unable to discover any 
traces of polarization in the light of the corona, together with the light 
derived from the area of sky about the sun’s place occupied by the 
corona; but the value of their evidence is considerably diminished when 
we consider the following facts. 

Carrington, Pickering 1869, Fison, Adams, and Harkness 
were only able to devote a few moments to a hurried examination of the 
phenomena visible in their instruments. 

Carrington, LindelSf, Pickering, Ross, Harkness, and query 


i»64 

1868. Campbell, 

Branfill. 
1871. IiO.ckyer. 
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also Souza, Latourneur, and Behic, examined the unmag-nified image 
of the corona. Pickering, however, examined the light of the corona 
again in 1870, and then found evidence of strong polarization. 

PiNAUD, Boisgiraud, Barth do not describe the instruments they 
used, and Rennenkampff made use of an instrument totally unsuited for 
his purpose. 

Dunkin, Lindelof, Moulton, Fison, and Adams observed the coroijia 
through clouds, the small particles of which would no doubt tend to 
depolarize the light by superposing that derived from different portions of 
the corona. 

List of Observers who have failed to detect midoicc of Polarization 07 i 
examining^ the Light of the Corona. 

T842. Pinaud. Instmment not described. No colours perceived upon the 

Boisgiraud.) corona or on the neighbouring sky. 

1851. Dunkin. NicoVs prism. Corona just visible'through clouds. No polariza¬ 

tion detected. 

Carrington. Nicol’s prism and plate of crystal made use of for an instant 
without a telescope. No polarization detected 

18O0. Lindelof. Arago polariscopc held in the hand. Corona seen through 

clouds. No polarization detected. 

Barth. Tnstnunent not described. No polarization detected. 

Rennenkampff. Unsuitable instrument. No polarization detected. 

Souza. Arago polariscopc (query without a telescope). Not the least 

trace of polarization found. 

186S. Latourneur. Savart (ciucry without a telescope). Negative result. 

Behic. Arago polariscopc (query without a telescope). Negative results. 

18O9. Pickering. Arago polariscopc, unmagnificd image, hurried observation. 

Atmospheric polarization detected, but not tliat of the 
corona, 

1870. Moulton. Tde.scopc with Babinet’s wedges. Corona seen tlirough clouds. 

No polarization detected either on corona, on clouds, outside 
corona, or on moon’s disc. 

Ross. Arago i^olariscopc without telescope. Sky polarization detected, 

but corona appeared perfectly white. 

Fison. Telescope and double-image prism. Corona seen through 

clouds, for about 15 sec. 5 could not observe with certainty 
whether there was any difference of tint between the two 
images. 

Royal Astron. Soc., Vol. XLI. 
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' Adams. Telescope, Imiuart/., and Nicol. Corona just seen through 

clouds. No polarization detected. 

Harkness. Arago polariscope used without telescope ; hurried observation. 

Atmospheric polarization detected e.vtending over the place 
of the corona; polarization of light of corona not detected. 

{b) The observations of twelve of the observers may be ranked in our 
second class. Among these Mauvai.s, Bitcic, and Ladd, state that the 
fringes or colours observed by them on the coronal art'a were more 
intense than those seen by them on the area oc(;ui)ied by the disc of the 
dark moon—a fact which is suflicient to show that the polarization of the 
light derived from the area occupied by the corona must 1)c cliielly due to 
the polarization of the light of the corona itself,* and cannot bo due to the 
polarization of the light di.spersed by the veil of intervening atmosphere.'!’ 

If the polarization of the area about the sun’s place, as observed 
during totality, were duo solely to the polarization of thi; atmosphere 
under its altered conditions of illumination, we might expect to find that 
the addition of the unpolarizod light of the corona to the polarized light 
of the atmosphere would cause the polarization of the area occupied by 
the corona to Ijc much le.ss easily distinguished than the polarization 
of the surrounding area of sky, or than that of the arc;a of the tlark 
moon. But the contrary appears to be the case. IMaitvais, in i«42> 
Gamisa, D Anr.ADiK, Bjuuc, Bakrkda, and Ladd, all ('oncur in assortin''' 
that the light from the coronal area apjx'ars strongly ])olarized. 
Bkck says that the polarization of ihe corona “surpassed in brilliancy” 
that seen at about go” from the sun. Wintkk, in i« 6 <S, says that the 
bands observed by him upon the corona were more vivid than an}- he had 
observed on a clear sky; and Bi.askkn'a, whose observation was made 
through drifting clouds, estimated that the band.s seen by him upon the 

* It ctinnot be supposed that the liglU of the corona becomes polarized on entering our 
atmosphere, for the light of the sun is not tound to he polarized under similar circumstances. 

t GriBith also, whose observation is discussed under onr ne.vt heading, mentions that tlie 
intensity of the polarization of the light of the corona “seemed to be much liigher than that 
on the moon’s surface." On measuring the inlcn.sity with a polarinieter, he found that when 
examining the light from the centre of the moon's disc the plates of his instrument needed to 
be rotated through only 32“ in order to obliterate the bands due to the atmospheric polariza¬ 
tion j while m examining the light of the corona .at one point the plates iiecdeil to be rotated 
through 3.7“, and at another through 39". 
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corona were equal in intensity to those seen upon a clear sky in ordinary 
daylight, at 50“ from the sun. There can be little doubt, therefore, that 
the polarization of the coronal area does not appear less intense than the 
polarization of the surrounding area of sky; and if it be granted that the 
light of the corona is i)olarized, it will at once be seen that we can hardly 
conceive of its being so in any manner except in planes symmetrically 
arranged with regard to the sun’s centre. 

Lo(;kyer’s observations, both with his Savart and biquartz, show the 
existence of polarization on the area occupied by the corona. The wedges 
of colour as seen with his biquartz may possibly be accounted for by the 
fact that on the parts of the heavens corresponding to the great V-shaped 
rifts the atmospheric polarization would have a greater effect in modifying 
llie plane of coronal ijolarization than on the denser and more luminous 
parts of the corona. Mu. Lockykr informs us that, as far as his memory 
scrv'es him, the line of junction of his biipiartz was vertical, bisecting the 
dark moon, and cons(‘<iucntly the great V-shaped polar* rifts (shown in 
th() st(!cl plates of the 1S71 corona) must have l)cen near to the centre of 
the field in each plate of his Ificpiartz. On the assump¬ 
tion of radial polarization, with a Ifiquartz set so as to 
giv(! the sensitive! blue tint on both halves with light 
polarizfid in a i)lane parallel to the line of junction, 
we should have a gn^en f anra seen near to the line of 
junction above the moon, and a rod area seen near to 
th(! line of junction below the moon, and the green 
would pass thn)ugh ycillow into red on either'side; but the brownish colour 
spoken of is difficult to account for, since brown is not one of the series of 
cedours s(!cn when polarized white: light is examined with a <iuartz-plate and 
an analyser. 

* 'I'hc edipse look place early in the morning, and consciiuently the .sun’s axis was not 
greatly inclined to the horizon, as seen from llekul. 

t 'I’lie reason of this is, that in passing away from the line of junction the tints change 
rapidly on either side. Above the moon the colours pass from blue through the various tints of 
green, and below from blue through red-purple to red. The .area in which the plane of polari¬ 
zation is sensibly parallel to the line of junction (on which the blue tint .should be observed), is 
so small that observers fail to notice it; and their attention is only attracted by the fact that 
the green tints .above and the red below merge into one another. Sec the observations of 
I’razmowski and Riinyard. 
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Observations of those tvho have found the light derived from the coronal area to be 
polarized^ hit who have not determimd the plane of its polarization. 

1842. Arago. Arago polariscope; hurried naked-eye observation. Corona and also 
the region of the dark moon showed complementary colours. 

Mauvais. Savart polariscope \ naked-eye observation. Bands at maximum when 
horizontal. Very strong on corona, and beyond tlic corona; less 
distinct on moon. 

Gabba, Instrument not described. Light of corona polarizable. 

1851, D*Abbadie. Arago polariscope, used with telescope. Corona strongly polarized, 

Riis. Double-image prism and quartz i)late (query), used with telescope. 

Light of corona certainly polarized. 

Mauvais. Instrument not described. Polarization found upon the moon as well 
as on its surroundings. 

1S60. Lindhagen, Arago polariscope, used with telescope. Corona seen through clouds; 

faint differences between the images could i)ossil)ly just be per¬ 
ceived. 

i860. Beck. Crystals of salacine and tourmaline, used with telescoi)C i)ower 60. 

No polarization detected before totality. During totality strong 
polarization' observed on corona; fainter on dark moon. 

Barreda. Instrument not described. Light of corona very strongly polarized. . 

Capello. Savart polariscope. Light of corona found to be i)olari/ed. 

1870, Ladd, Plate of arragonite and double-image prism, with telescope power 40, 

Polarization detected about a minute before totality, stronger on 
corona than on dark moon. 

1871. Lockyer. With Savart and telescope, lines over everything. With bicpiartz and 

telescope, wedges faintly coloured. 

if) Lewis, Hudson, and Griffitpi, are the only oh.ser/ers whose 
observations tend to show that the polarization of the corona is not 
radial. In considering their observations it will be noticed with regard to 
Lewis, first, that he did not proceed to determine the part of thci corona to 
which his telescope was directed till half an hour after totality was over, 
and secondly, that the position of the plane of polarization which he 
deduces depends on the position of his instrument at the time when 
Babinet’s! bands were seen to disappear. But since his observation was 
made through clouds, it is possible that the bands may have disappeared 
owing to the depolarization of the light of the corona by the pa.ssing clouds, 
rather than to the position into which his Babinet’s wedges had^ been 
brought by rotation. Lewis, it will be seen, examined the polarization of 
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the corona ag-ain in 1871; and upon the second occasion, when the sky was 
perfectly clear, he fully satisfied himself that the lig’ht of the corona was 
radially polarized. 

Hudson’s observation was made through a break in clouds, and 
the plane of polarization which he gives depends upon the position of his 
double-image prism and slit at the time when the two images of his slit 
appeared to be of equal brightness. He is careful to remark that he “ did 
not determine the plane” of polarization, but'that it must have been 
inclined at <15" to the horizon, .since the two images were of equal intensity 
when the diaphragm was vertical. But it will be seen that if the clouds 
act as depolarizers, this conclusion is not warranted. There appears, too, 
to be some uncertainty as to polarization produced within his instrument. 
Hi.s observations of polarization ob.served on the face of the bright moon 
at night, and of the polarization observed within a radius of the uneclipsed 
sun, seem to .show that observations made with his instrument must not 
be relied upon until some .satisfactory explanation of the cause of these 
extraordinary observations has been given. 

Guiv'iaxn mentions that in his first observation upon the light of the 
corona “ he experienced more than usual difficulty in determining the 
plane” of polarization, and that in his second observation “the difficulty 
was still greater.” It is possible that, since he did not make use of a 
diaphragm for the purpose of confining his attention to the centre of his 
field of view, the bands may have been brought to a maximum, or 
turned out, as the case may be, upon .some part of the field other than the 
centre; and w'ith a large field this may have given rise to considerable 
error. It will be noticed that the plane determined at the first observa¬ 
tion differs only 10" from the radial. 

T.ist 0/ Obscniaihmt tendhig to show that the Coronais not radially polarized. 

1X70. Lewis. Babiiict’s wedges used with telescope. Small field; hurried observa¬ 
tion made through break in cloiid.s. Polarization found to be in 
a vertical plane, on a part ol the corona 9'or 10'from this limb, 
and 30" west of the vcrte.’c. 

Hudson. Double-image prism used with telescope. Corona seen through 
clouds. Polarization detected on corona near vertex. Slit vertical 
when the two images were of equal intensity. 
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Observatmis of those tvho have foand the light derived from the coronal area to be 
polarized^ btUwho have not determined the plane of its polarization. 


1842. 


1851. 


i860. 


i860. 


1870. 


1871. 


Arago. 

Mauvais. 


Gabba. 

D’Abbadie. 

Riis. 

Mauvais. 

Lindhagen. 


Beck. 


Barreda. 

Capello, 

Ladd. 


Lockyer. 


Arago polariscope; hurried naked-eye observation. Corona and also 
the region of the dark moon showed complementary colours. 

Savart polariscope; naked-eye observation. Bands at maximum when 
horizontal. Very strong on corona, and beyond the corona; less 
distinct on moon. 

Instrument not described. Light of corona polarizable. 

Arago polariscope, used with telescope. Corona strongly polarized. 

Double-image prism and quartz plate (query), used with telescope. 
Light of corona certainly polarized. 

Instrument not described. Polarization found upon the moon as well 
as on its surroundings. 

Arago polariscope, used with telescope. Corona seen through clouds; 
faint differences between the images could possibly just be per¬ 
ceived. 

Crystals of salacine and tourmaline, used with telescope i)ower 60. 
No polarization detected before totality. During totality strong 
polarization observed on corona; fainter on dark moon. 

Instrument not described. Light of corona very strongly polarized. . 

Savart polariscope. Light of corona found to be polarized. 

Plate of arragonite and double-image prism, with telescope power 40. 
Polarization detected about a minute before totality, stronger on 
corona than on dark moon. 

With Savart and telescope, lines over everything. With biquartz and 
telescope, wedges faintly coloured. 


(f) Lewis, Hudson, and Griffith, are the only obser/ers whose 
observations tend to show that the polarization of the corona is not 
radial. In considering their observations it will be noticed with regard to 
Lewis, first, that he did not proceed to determine the part of the corona to 
which his telescope was directed till half an hour after totality was over, 
and secondly, that the position of the plane of polarization which he 
deduces depends on the position of his instrument at the time when 
Babinet s*. bands were seen to disappear. But since his observation was 
ms-de through clouds, it is possible that the bands may have disappeared 
owing to the depolarization of the light of the corona by the passing clouds, 
rather than to the position into which his Babinet’s wedges had, been 
brought by rotation. Lewis, it will be seen, examined the polarization of 
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the corona again in 1871; and upon the second occasion, when the sky was 
perfectly clear, he fully satisfied himself that the light of the corona was, 
radially polarized. 

Hudson’s observation was made through a break in clouds, and 
the plane of polarization which he gives depends upon the position of his 
double-image prism and slit at the time when the two images of his slit 
appeared to be of equal brightness. He is careful to remark that he “ did 
hot determine the plane ” of polarization, but' that it must have been 
inclined at 45" to the horizon, since the two images were of equal intensity 
when the diaphragm was vertical. But it will bo seen that if the clouds 
act as depolarizers, this conclusion is not warranted. There appears, too, 
to be some uncertainty as to polarization produced within his instrument. 
His observations of polarization observed on the face of the bright moon 
at night, and of the polarization observed within a radius of the uneclip.sed 
sun, seem to show that ol)sc!rvations made with his instrument must not 
be relied upon until some satisfactory explanation of the cause of these 
extraordinary ol)S{n-vations has been given. 

GKiFKiTir mentions that in his first observation upon the light of the 
corona “ he experienced more than usual difficulty in determining the 
])lane” of polarization, and that in his second observation “the difficulty 
was still greater.” It is possilde that, since ho did not make use of a 
diaphragm for tin; purpose,; of confining his attention to the centre of his 
field of view, the bands may have been brought to a maximum, or 
turned out, as the; case may be, upon some part of the field other than the 
centre; and w'ith a large field this may have given rise to considerable 
error. It will be noticed that the plane determined at the first observa¬ 
tion differs only lo" from the radial. 

Z/.v/ 0/ Obsci-vtttioin lo shmv that the Corona is not radially polarised. 

1S70. Lewis. riiil)inct’s \vctlgi‘.s used with telescope. Small field; hurried observa¬ 
tion made through break in clouds. Polarization found to be in 
a vertical plane, on a part ol the corona (/ or 10' from this limb, 
and .■50 ' west of the vei’le.x. 

Hudson. Double-image itrism used with telescope. Corona seen through 
clouds. I’olarizatiou detectetl oit corona near vertex. Slit vertical 
when the two images were of equal intensity. 
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Griffith, Savart polarimeter used with telescope. Corona seen through, break 
in clouds. On extreme south portion of the corona, plane of 
polarization made an angle of 10“ with the vertical towards tlve 
west. At 135° from the vertex towards the west, plane of polari¬ 
zation inclined 3° to the vertical. 

{d) With the exception of Lewis, Hudson, and Griffith, whose obser¬ 
vations have been discussed above, it will be seen that all the observers 
who have determined the plane of polarization of the light derived from- 
any part of the coronal area agree in finding that the light is radially 
polarized.* Campbell, Branfill, Winter, Langley, Blaserna, Peirce, 
Eastman, Winter, and Tupman, who all made use of Savart polariscopes 
upon magnified images of the corona, agree that the bands appeared at their 
maximum intensity when either radial or tangential to the moon’s limb. 

Liais, observing in 1858, noted that as he turned his tourmaline the 
light of the corona and its rays f was dimmed in the direction of the axis 
of the tourmaline—an observation which affords proof of the radial 
character of the polarization—though it may no doubt be urged that the 
proof is not of a very satisfactory nature, owing to the difference in bright¬ 
ness of different parts of the corona, and to the difficulty of speaking with 
certainty as to the relative intensity of the light of areas which cannot 
be seen side by side in the same field of view. The observation of Praz- 
mowski, in i860, is, however, of a much more satisfactory nature. Thei-e 
is some little ambiguity about the colours observed by him on the two 
segments of the corona; but there can be no doubt, from his description, 

* Hudson and Moulton have suggested that the polarization phenomena observed during 
eclipses may all be due to polarization, caused by reflexions or refractions, taking place within 
the instruments of the several observers; but it will be seen that I^angley, Ranyard, and Lewis 
mention thk they examined their instruments either before or after their observations, and 
found that there was no trace of instrumental polarization to be detected. It is also evident, 
from the accounts given by several other observers, that no instrumental polarization could be 
detected in their instruments: vtde^ e,g., the observations of Beck, Ladd, and Tupman, who 
assert that up till shortly before totality no polarization could be detected with their instruments 
on the area afterwards occupied by the corona. It seems also impossible to suppose that 
other observers would have omitted to notice such polarization, if it had been as perceptible as 
that observed by them during totality. 

t This observation seems to be sufficient to prove that the rays seen by Liais were not 
spurious rays caused by the intense light of the prominences, but were really referable to 
coronal structme. 
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that the areas adjacent to the line of junction, as it was placed bisecting 
the moon’s disc, were polari;!ed in planes parallel to the line of junction— 
that is, normal to the sun’s limb- And this was found to be the case for 
all positions of his biquartz, as the line of junction was made to revolve, 
always passing through the centre of the moon’s disc. 

My own observation in 1870 was a repetition of Prazmowski’s, with 
a few additional details. The second part of my observation shows that 
when the line of junction wa,s moved parallel to itself, so as to cut off an 
arc of about 90' from the moon’s limb, the plane of polarization of the 
coronal area adjacent to the Jine of junction in its new position was no 
longer parallel to the line of junction, but made a considerable angle 
with it. The third part of the observation shows that the polarization of 
the area of the heavens occupied by the corona was not in this instance 
uniformly radial. The red ray and the difference of colour on either side 
of the line of junction at the eastern limb may possibly be aeeounted for, 
as we have already suggested in the case of Lockyer’s observation, by 
the consideration that the polarization of the light derived from any part 
of the area occupied by the corona will be compounded of the coronal 
polarization as it enters the-earth’s atmosphere and the polarization of the 
light dispersed by the veil of air intervening between the corona and the 
observer. The intensity of the polarization, as well as the position of the 
resultant plane of polarization of any part of the coronal area, will no 
doubt depend upon the intensity of the light dispersed by the corre¬ 
sponding area of the corona; and consequently in a rift, or at the edge of 
a marked group of coronal structure, we should expect to find a sudden 
change in the observed polarization. This theory is supported by the fact 
that the place of the red ray * obseiwcd appears to correspond with the 

* 'I'hc iliffcrcncu between the colours seen on cither side of the line of junction on the 
moon's ciistcrn limb, will also be accounted for when we consider that at Villasmunda at the 
time of totality the north point was about 26" to the west of the vertex. The line of junction 
would therefore, if parallel to the horizon, pass across the field of view from about the point 
marked no" to the point marked 290" (see the steel plate of the Syracuse photograph); and 
conseijucntly it would be about coinci<lent with the northern edge of the rift extending from 
no" to 130". We should thus have the air polarization on one side of the line of junction 
producing a greater effect in modifying the radial coronal polarizatioir than on the other side; 
and hence the difference between the colours. 

The green colour observed upon the area adjacent to the line of junction corresponding to 
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place of the' great southern rift shown in the plates of the Cadiz and 
Syracuse photographs. 

The action of the atmospheric polarization in modifying the plane of 
the coronal polarization may also be recognized in the case of Peirce’s 
observation. He determined the plane of polarization on two parts of the 
coronal area 90° apart, and found that in each case the plane of polarization 
“was about 6° from the radial position, being more nearly vertical.” 
Langley and Tupman both note that the radial polarization of the coronal 
- area could be easily observed at a distance of about 40' from the limb. 
Tupman found that the coronal polarization was distinctly observable 
“possibly 30 seconds a.fter totality.” Ladd, in 1870, detected coronal 
polarization springing up “about a minute before the total phase came 
on.” Tupman, “a quarter of an hour or ten minutes before the total 
phase,” could detect no traces of polarization. From Lockyer’s observa¬ 
tion, it is evident that vertical atmospheric polarization was visible three 
minutes after the eclipse was over. 

Observations tending to shorn that the Corona is radially polarized zvith respect 

to the Sun. 

Small telescope with a tourmaline between the eyepiece and the 
eye. A general dimming of the light of the corona in the 
direction of the axis of the tourmaline was observed, as the 
tourmaline tos tamed completely round. 

Telescope with biquartz in the principal focus. Line of junction 
vertical, bisecting the moon. Brilliant colours observed on the 
corona. The two s^ments not uniformly coloured, but the 
areas adjacent to the line of junction of the same tint on either 
side, both above and below the moon. On rotating the line 
of junction, the colours were observed to revolve with it. 

Savart and telescope. Cbrona observed through clouds. Bands 
seen normal to. the moon’s limb on turning the polariscope in its 

the rift can only be accounted for on the above supposition, by supposing that the air polari¬ 
zation was inclined from the vertical towards the east; and this is just what might be expected 
shortly before the end of totality, when the observer would have an illuminated horizon nearer 
to him on the west than on the east. The red colour ^een on the area corresponding to tlie 
lower, great riff shows that it was not an area of no radial polarization, but that there must have 
been matter within the rift giving radially polarized light of sufficient intensity materially to 
modify the plane of the air polarization. 


1858. Liais. 


t86o. Prazmowski. 


1868. Campbell. 
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Branfill. 

Winter. 

1S70. Langley* 

Pickering. 

Blaserna. 

Ranyard. 


Pcircc. 


Eastman. 


iSyu Winter, 


Royal Astron. 


cell Tlic bands appeared to revolve on their own centre, travel¬ 
ling bodily along the limb. With higher power and smaller field 
bands appeared brighter than before, and tangential to the limb. 

Savart and telescope. Corona found to be clearly polarized in a 
plane passing through the sun’s centre. 

Savart and telescope. Corona very strongly polarized in a plane 
passing through the sun’s centre. Bands extremely vivid—^inore 
so than in a clear sky. 

Savart used with telescoioe. The moon’s disc appeared to cover 
four of the bands. In all positions the band normal to the 
liinl) was the most marked. Polarization traced to a distance 
of from the liml). 

Double-image prism and selenite. Naked eye: colours on corona 
showing radial polarization. Bic^uartz and telescope: corona 
seen through clouds; faint colours showing radial polarization. 
Savart and naked eye: bands seen on corona much stronger 
tlian on sky. When turned, they disappeared on sky, hut re- 
nuiincd on corona. 

Savart and telescope. At three points on the corona near to the 
sun’s limb, polarization found to be cither radial or tangential. 
At a distance of 30' no polarization detected. 

"J’dcscope with biipiartz in the principal focus, i. Line of junc¬ 
tion verticil, bisecting the moon; vivid colours seen on the 
corona green and green contiguous to the line of junction 
above the moon, red and red liclow. 2. lane of junction 
shilled parallel to itself till it cut oil' an arc of yo' from the 
iiujoif.s ea.stcrn limb ; green and red contiguous to lino of junc¬ 
tion above, red and green below. 3. Line of Jimctioii horizontal, 
bisecting moon; on the right liand green and green contiguous to 
line ()r junction; on the left hand rod above and green below. Red 
ray, with sharply (lefincd edges, seen in the place of the great rift. 

Savart and telescope. Polarization on two parts of the corona 
90" ;i[)art, found to be nearly radial, being inclined 5 ” more 
towards the vortical. 

Savart and Lelescope. In.strument moved round tlic corona so as 
to keep the lower and denser portions of the corona near the 
middle of the field. Bands found to be a inaximuin when 
normal and tangential to the moon’s limb. 

'i’elescope and Savart polurimetcr. (J(^rona close to- the moon’s 
southern limb found to be polari/ccl in a radial plane. At a 
distance of 10'from the liinl) the amount of polarization was 
full lid to be considerably greater. 

Soc., VoL XLL 
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Lewis. Telescope with a pair of Babinet’s wedges in the principal focus. 

Instrument moved round the corona at a distance of 6' or / 
from the moon’s limb. Bands were observed to fade and 
reappear in a manner indicating radial polarization. 

Tupman. Telescope and Savart, ten seconds after totality was over. At 45" 

from the vertex, bands visible to a distance of 40' from the 
moon’s limb; at a maximum when radial. Near the vertex, 30 
seconds after totality, they were also a maximum when radial. 


M'. Arago. 42° 41' 43" N.") Perpignan, 

2° 53' so" E,j 8th July, 1843. 

“Annuaire pour 1846 du Bureau des Longitudes,” p, 402. 

Instrument. —Double-image prism and plate of crystal used with 
the naked eye. 

iicsVii'-iout Quelques secondes seulemait notis separaient alor.s de la fin de 
vmSie region'll’eclipse totale; il n’y avait pas de temps a perdre. Je saisis sur-le-chamj) 
un polariscope IL lunules place 3 , c6te de moi; je remis i M. Victor 
Mauvais un polariscope 4 bandes colorees, et je me mis d explorer, avec 
mon instrument, les environs de I’aurdole lumineuse, 1’aureole elle-meme, 
et jusqu’i la region atmospherique qui se projetait sur le disque de la 
Lune. Partout je vis les deux lunules teintes de ces couleurs comple- 
mentaires qui indiquent, d’une manidre infaillible, la presence de rayons 
polarisds dans tout faisceau soumis k 1 ’analyse delicate de rinstrument. Je 
n’eus pas le temps de pousser les observations plus loin. 

M, Victor Mauvais. 43“ 41' 43" N."!Perpignan, 

2° S3' 5 °" E.J 8lh July, 1843. 

“Annuaire pour 1846 du Bureau des Longitudes,” p. 404. 

histrummt .—Savart used with the naked eye. 

Pendant reclipse totale j’ai dirige sur la Luneet sur la couronne le 
:he banSs were polariscope dit de Savart, et j’ai vu les bandes iris^es, Le maximum 
SSicTrath?' ^ iiitensite correspondait a la position horizontale de ces bandes; elles 
;L”l«“tiiOTgh etaient trds-vives sur la couronne et au del^; elles paraissaient moins 

css distinctly, 1 t • 

30 the moon, ptononcces sur la Lune meme. Cependant on les voyait distinctement. 



Polarkcopk Observations, 


275 


M. Pinaud. 43° id N.") Nakbonnk, 

M. Boisgiraud. 3« d E-J 8th July, 1843. 

“ Annuaire pour 1846 du Bureau des Longitudes,” p. 405. 

Instnmcni .—Not described. 

Nous n’avons trouve aucune trace de polarisation dans la lutniere de'{?«poianscoi.e 
raureole (jui environnait le limbe de la Lune pendant T eclipse totale. Le ScncSKl 
polariscopc dirige vers cette aureole et dans les regions voisines, n’a 
donne aucune coloration sensible. 


Prof. Majocchi. 45» 25' N.) Milak, 

Prof. Gabba. 9” 10' E.j 7th July, 1842. 

“ Annalcn dor Sternwarte in Wien,” Vol. ii., Neue Folge, p. xxxix. 

Jllajocf/ii’s Itntninicnt a double-image prism. Gabbd^s Imtriiimnt 
not described. 

l^as Liclit des .Silberringes ist, wie cs namlicli incincin Gollegcn 
rrofessor (labba scliien, der Polari.sation flihig, obgleich ich selbst koines 
der l)(‘yd(.‘r Bilder im doppelt brechenden Prisma walirnahm, als ich auf 
cint'u Augenbliek an’s Instrument ging, und durch Drehung des Prismas 
mieli zu uberzeiigeii suclitc, ob einos der Bilder verschwinde, um so 
Gewissheit von dor Polarisations—b'ahigkoit des Lichtes zu erhalten. 
Mein Auge soeben der Idnwii’kung des (’oncentrirten Lichtes im Telescope 
au.sgesctzl, war walirstdnniilich zu unempfmdlicli fur diese Enscheinung, 
welche mein College wahrnalun. 


Galil)!! foiiuil 
tliu light of Lliu 
coiDua rKilari/.- 
ablc. Alajocvlii 
'wns vinntilu to 
perceive either 
of the images 
vrilh a dminlc- 
image prism. 


M. Antoine d’Abbadic. 


5S" 59' 33''.9 N;p<'itKi)KUiKSV(HRK, 

10" 3' 52’ Ii.,f 28ih July, 1851. 


“ Cuni|)lt!S Rondus,” Vol. xxxviii., p. 295. 

Inslntmod .— Telescope 3-9 in. aperture and power of 52, with a 
(juarlz plate and double-image prism. 

Ma lunette avait millimetres d’oiivertui'O, et grossLssait ciiKjuante- 0»m»ia slmijjly 
deux fois; .... J’en lis im polariseope, en insurant une plaque de quartz 
ontre robjcctif et roculaire, et employant uii pnsrae birefringent comme ig^iar^ 
analyseur. L’aiireole etait fortement polarisee. (p. 296) La lumiSre qui ijiTilceri’”"' 
veniiit d<; la parlie transi)annite do ccUc protuberance etait fortement' 
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polaris^e; surla portion voisine, restee toujours rose, la polarisation <?tait 
plus faible, ou du moins elle ne se manifestait que par unc renfoi ccnKuit 
de teinte, car, par malheur, ma plaque de quartz avait etc taillcc i^oui 
donner du rouge. 

M. Riis. 58° S9' 33‘9" N.IFkkdkkiksvU'.km, 

10° 3' 52" E. J 281I1 July, 1K51. 

“ Comptes Rendus,” Vol. xxxviii., p. 297. 

Insirumenf. —Double-image prism and plate of crystal, ({jucjy.) 

J’avals confie ma* lunette de Rochon I. M. Riis, officicr do la inaritu: 
S®. royale de Norvege. Cette lunette polariscope avait 29 millimetres d’ouvttr- 
"““ture, et grossissait vingt-cinq fois . . Je ne pouvais, dit M. Rns, voir ni llhrc 
niligne radialedans 1’aureole. Autour de la Lune obscure ctait iin anneau 
beaucoup plus dtroit, d’un gris fonce, bien net, distinct de I’anncau iiilerieur irl 
tout juste assez large pour @tre visible. En dehors de cc minoc ct sombre 
anneau, le reste de Taurdole etait d’un blanc grisatre. Toutes cos couhutrs 
changeaient d’intensite, visiblement, mais peu a mesure (|uc jc touniais 
1’instrument sur son axe. La lumiSre des protuberances me paraissail 
polarisle: celle de la couronne 1’etait certainement. 


Mr. Dunkin. 


59’ 54' 5" N.ICiikis'iiania, 
lo" 43' 28" !•:./ ’Stii July, 1851. 


“ Memoirs of the R. A. S.,” Vol. xxi., pt. i., p. 12. 


.er 
• in 
ni- 


Instruments. — K. doubly refracting prism and a Nicol’s prism made 
use of, with a refracting telescope. 

My observations of the corona are very unsatisfactory: of all tin; ph<*- 
nomena the clouds affected it most'. Traces of it were seen on the whoh; 
of the apparent east limb, but on the opposite side of the moon only con¬ 
fused patches of light were visible .... No traces of polarization coukl 
be perceived. 

(p. 13.) [I also examined the light from a prominence 70' from tin; 
vertex towards the east, as seen in an inverting telescope; but] with the 
doubly-refracting prism I could not perceive any difference in the bright¬ 
ness of the two images. 


* The description of the observation is by M. d’Abbadie, 
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Mr. Carrington. 


58° 7' N. ("Lilla Edet, 

12° 8' E.t 38th July, 1851. 


“ Memoirs of the R. A. S.,” Vol. xxi., pt. i., p. 63. 

Insirumcnt. —Nicol’s prism and plate of crystal. 

I had the curiosity to try the Nicol’s prism on the corona for an instrament made 

^ use of for an 

instant, but could not perceive any traces of polarization. It is necessary SSVrS^iari. 
to add that I took the precaution to ascertain that the instrument was in a 
proper state, exhibiting the usual rings and brushes readily when directed 
to the blue sky at a sufficient distance from the sun. 


M. Mauvais. 


S4° 20 58 N .'I Dantzig, 

18° 40' 15" E.J 28th July, 1851. 


“ C'omptcs Rendus,” Vol. xxxiii., pp. 127-8. 

Imlnmcut .—Not described. 

J’ai pu constator Texistcnce de la polarisation tant sur la Lune 
due sur son contour, mais avec des aspects si entrem^l^s de couleurs zation imhe 

1,. . ‘.f moon itself as 

diverscs, (jiie j’ai eprouve bien des difficultes pour en mesurer 1 mtensite. 


Dr. Em. Liais. 


35° 30’ 33"-24 S."! Paranagua, 

48’ 26' s 8".95 W.J 7th Sept., 1858. 

“ Astr. Nadir.,” Vol. xlix., p. 288. 

Jnslntmaih. — 1. Small telescope with a tourmaline between the eyepiece 
aiul eye of llie observer. 2. A Savart used with the naked eye. 

iM. Liais a n'garde la couronne dans sa lunette en interposant uneo^^u^a 
ttjurmaliiie eiitn: Ibdl ct I’oculaire. II a alors remarque un affaiblissement 
..vneral (h'S rayons cl du fond dc la couronne, dans le sens de I’axe de 
tourmaline. Cri affaiblis.sement etait peu prononce, mats bien sensible. 

I'n faisant lourner la tourmaline, cet affaiblissement dans le 
l’ax<‘, flit reman pie tout autour du soleil, et paraissait avoir lieu de n^eme 
ptn.r Ics rayons de la couronne de toute nature. La region de la lune ne 
semblait pas, au contraire, changer d’intensite, ce qui prouve qu il n y 
avait pas dc polari.sation atmosph6rique bien appreciable dans cette o4.eoftKoBeu. 

direction. , , 

Le memo uiise-rvateur jeta ensuite h I’ocil nu, et avec le polanscope 
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Savart, tin regard rapide sur I’atmosph&re dans la region de la lune. 11 
remarqua quelques traces de bandes sur la couronne, rien d’appreciable 
dans les environs et sur la lune. Les bandes 4 taient tres-faibles sur la 
couronne, et leur coloration n’etait pas sensible. Aux extremites du 
champ du polariscope commen9ait la polarisation atmospherique, mais son 
sens n’a pas dtd determine au-dessous et au-dessus de la lune. Vu la 
faiblesse de la luraidre, cette observation aurait pris trop de temps. 

II resulte de ce qui precede que la couronne est polarisee mais 
faiblement. 


Dr. Lr. Lindelof. 


42“ 58' 12" N 
3° 53' IS" W, 


;} 


Bezana, .Spain, 

18 th July, i8(3o. 


MS. Reports of the Himalaya Expedition. 

Instrument .—An Ara go'polariscope; apparently used with the naked 
eye. 

Pendant 1 ’Eclipse totale il y avait devant le soleil des-huages legers, 
ffo'pShrimtioa qui n’empechaient pas cependant de voir assez bien I’aureole et les protu- 

was detected. ^ ^ ^ ' 

berances; mais peu de temps apr^s le ciel fut entidrement couvert, et la 

fin de I’dclipse ne pouvait plus Itre observie. 

Pendant 1 ’Eclipse totale je m’attachai examiner la lumiere do la 
couronne au moyen d’un petit polariscope d’Arago, que jetenais 3 , la main. 
Tant6t je le dirigeai sur le centre de la couronne. Tantot surquelque point 
dans la couronne, ou meme en dehors d’elle; mais de quelque maniere que 
je toumasse mon instrument je n’aper9us aucune trace de colori.sation 
sensible. La polarisation etait done presque complSteraent detruitc par 
les nuages qui se trouvaient devant le soleil. 


Dr. D. G. Lindhagen. 

43° 58' 12" N.\ Bezana, 

3 ° 53 ^ 15' W.J i 8 tli July, iS 6 o. 

MS. Reports of the Himalaya Expedition. 

Imtrument .—^Telescope by Merz, 83 millimeters aperture, and i’i8 
metres focal length, with a power of 55. Field of view not taking 
in the whole sun. Polariscope.—A biquartz and a double-image 
prism. 

I repeatedly experimented with my polarizing apparatus during the 
in the first hasty expedition, and although I had never previously taken special pains to 
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improve my sense of colour by practice, yet I found it very sensitive. With aSaor 
polarized litclit, my apparatus showed four semicircular images, of which to«led!“ Aft«- 
two and two were always complementanly coloured. 

At t.ho time of first contact the sky was tolerably clear, although a imases could 

, . , , ... juitbcpsrcciyed. 

light vapour began to spread itself over the west and south—that is, over 
the part of the heavens to which our attention was directed. And as the 
time of the total obscuration drew near, the vapour gradually condensed 
into a thin film of cloud—which was, however, still perfectly transparent. 

When T commenced my experiments with the polarizing apparatus, 
about a minute, as I imagine, had elapsed since the beginning of the total 


T had previously determined by observation of a surface of water 
the position of tlu^ plane of polarization for certain definite colours; and 
I now went, with the apparatus over several points along the whole cir- 
cumfi'roiK^c of the corona, each time taking exact care that no two of the 
parts (liametrically opposed to each other should be visible in the field 
of view of tht^ ai»para.tus at the same time. 

. Til the first hasty attempt I could discover no difference of colour in 
the images in the polariscope;; the light appeared to be everywhere pure 
white. 

1 s(;t about these oliscrvations with the previous conviction that the 
light of tlu; (;orona was polarized. 

Although the cinaimstances on this occasion were not favourable, 
as T was w(;ll aware, yih it appeared to me that any, even ever so faint a 
trace of polarization, must have showed itself. I therefore renewed my 
observtitions, straining my eye in so doing as much as possible; and now 
1 ranci(;(l that I could perceive, amongst other things, excessively faint 
diftbrences b(;twe(;n tin; images in the apparatus, but yet too feeble and 
thm-efon; umlelined to lx; tihle to ground any certain conclusion upon thein. 
And it was not ix.ssiblc for me to fix this difference of colour sufficiently 

to deUTiuine directions of polarization. _ 

Lastly. T direct(;d the apparatus to some points of the corona in such 
a manner that only some of its most exterior rays were visible in the field 
of view; but if in the preceding experiment perhaps some faint traces 0 
colour wen; pcn;eptibl<;, nothing of the kind was^ to be seen 
although 1 kept my eye not less strained in this than in that. 
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From these observations no other conclusion can be deduced than 
that either the light of the corona is not polarized at all, or at least that 
only excessively faint traces of polarization are with difficulty to be per¬ 
ceived in it, unless the clouds, through which I observed the corona, 
introduced an element which essentially modified its polarization. 


M. Antoine d’Abbadie. 42° 33'.3 N.l Brwiesca, 

3° 20' W.J 18th July, i860. 

“Comptes Rendus,” Vol. li., p. 705, pour seance du 12 Novembre, 


, i860. 


Instrument .—Telescope 2| inches aperture and 31’5 inches focal 
length, with a power of 47 and a field of 45'’. Polariscope, a 
quartz plate and a double-image prism of very small angle of 
separation. 


Comme j’avais insere dans I’interieur de ma lunette une plaque de 

observation. 


The light of a 
protuberance ob- 

tmec^of polariza- quartz perpendiculaire 2, I’axe, je pus, entre la 5® et la 6' 


comparer k deux reprises les couleurs des images d’une protuberance, 
aprds r avoir doublee au moyen d’un prisme birefringent. L’angle de ce 
prisme dtait tel que les deux images etaient presque exactement juxta- 
posees, et je ne pus discerner aucune trace de lumidre polarisee dans cette 
protuberance. J’enregistre ce resultat avec d’autant plus de scrupule, que 
dans robservation de Tfeclipse de 1851 j’etais arrive, en Norveige, d une 
conclusion contraire. Mais alors j’employais un prisme que j’ai encore et 
qui 6cartait beaucoup plus les images; il pouvait done s’y molcr ainsi do 
la lumi^re de I’aureole qui, on le sait, est fortement polarisee. 


M. Prazmowski. 43°33'.3 N.! Briviesca, Spain, 

3° 20' W.J iSth July, i860. 

“ Comptes Rendus” for Aug. 6th, i860, Vol. li., pp. 195-7. 

Instrument No. i.—A telescope with an erecting eyepiece magnifying 
22 times. A biquartz in the principal focus, and a Nicol’s 
prism between the first and second lenses of the eyepiece. 

Instrument No. 2 .—A telescope with an erecting eyepiece magnifying 
44 times. A plate of quartz cut perpendicular to the axis 
placed between the first and second lenses of the eyepiece, and 
a double-image prism of small angle (viz. I'.s) between the 
eyepiece and the eye of the observer. 
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Pour determiner la direction du plan de polarisation de 1 ’aureole, 
j’ai fait usage d’une lunette 4 oculaire terrestre grossissarit 22 fois. 
foyer commun de I’objectif et de I’oculaire, j’ai dispose une plaque det^l^^^ 
quarts k double rotation, donnant la teinte sensible. Un prisme de Nicol 
etait plac6 entre le premier et le second verre de I’oculaire, 15 . ou le pin-otaOT^dtobT 
ccau est le plus aminci. L’addition de ce polariscope ne modifiait en rien[|^g^'^ 
la nettete des images de ma lunette. ai»« di^Lon 

Comme dans le polariscope d’Arago, le cbamp de la lunette se ® 
trouvait partagd, par une ligne noire, en deux segments color6s. 
prisme et la plaque etaient solidaires, et toumaient ensemble de telle sorte 
que les deux moities du champ n’etaient uniform^ment colorees que dansnSt Jiou““e 

^ ^ ^ ^ observed to 

une seule position : celle ou la ligne de separation co'incidait avec le plan™''^g'22’„^ 
de polarisation de la lumi6re. 

^ ^ served to be most 

Au moment de I’obscurite totale, I’aureole est apparue; j’ai amen6 
I’image dc la Lunc au centre du champ de la lunette, la ligne de jonction 
des deux (juartz etant vcrticale, et coupant I’image du disque et de la 
couronne on deux parties dgales. Les deux segments de 1 ’aureole ne se were o^o^cd to 
sont pas montres egalcmcnt coloi'ds dans toute leur ctendue. Les ex- 
trdniitds suporieures ct infdrieures de chaque segment, en contact avec la Fitsiobservation. 


ligne de jonction des (piartz, etaient seules uniformement colorees; 5 droite 
ct a gauche dc cc.s extrdmites, les deux moities etaient vivement colordes 
dc teintes c;omi)l(''mcntaircs, I’une rouge, 1’autre verte. 

Lhi mouvenumt de rotation imprime 5 1’oculaire autour de son axe^™^®’“'' 
n’a ricn change a cos colorations par rapport a la ligne de separation des 
(juartz. La lumiore dc la couronne dtait done polarisce, et son plan de 
polarisation coincidait avee la normale au contour de la Lune. 

Co n’etaient ])a.s do.s traces de polarisation, mais les couleurs les plus intciue. ' 
inlcnse.s : d’un cote, le rubis le plus vif, dc I’autro I’emeraude la plus 
pure. Autant cpie je me rappellc, la jiartie dc I’aureole la plus fortement 
coloree no correspondait pas a la partie la plus lumincuse, mais se trouvait 
a une certaino distance du liord de la I aine, 

Une secondc lunette, semblablc a la precedente, mais d’une grossisse- SsSSslfc 
ment double, etait destinee 5 1 ’observation des protuberances. Dans 
I’oculaire dc cette lunette, entre le premier et le second verre, j’avais 
place une lame dc quartz peri'iendiculaire 5 simple rotation donnant le 
rouge; on avant dc roculaire sc trouvait un prisme birefringent d’un angle 
Royal Aktron. Soc., Vol. XLl. 
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Polariscopic Observaiims. 


Third observa¬ 
tion. 


Polarization 
springing up 
with totality 
very stronjj o 
corona, faint 
dark moon. 


assez faible, et donnant aux deux images une separation angulaire de 
1 1 minute. Ce prisme pouvait toumer sur lui-mlme. 

Dans cette disposition, la Lune et la couronne etaient bien dedoubiees 
par le pri.sme, inais d’une si petite quantity, que la majeure partie de leur 
dtendue se trouvait formee par deux images compldmentaires reconstituant 
la lumiSre blanche. Les protuberances se trouvaient Igalement dedou- 
blfees; mais comme leur etendue fetait moindre que 1.5', ecartement donn6 
par le prisme, il en resultait que les deux images n’etaient pas superpcsfees, 
mais nettement sfeparees. Je voyais done deux images des preeminences 
se projetant sur le fond blanc de la couronne. 

Si les protuberances eussent dte polarisdes, les deux images eussent 
ete colordes de teintes complementaires; or ces deux images etaient bien 
certainement de m^me teinte et de mime intensitd lumineuse. Je crois 
done pouvoir avancer que la lumiSre des protuberances n’est pas polarisee. 

Mr. J. Beck. 

42® 42' N. ■) Near Miranda, Spain, 

2® 59' W. J i8th July, i860. 

MS. Eclipse Reports, Himalaya Expedition, i860. 

Instrument ,—Telescope of 3J inches’ aperture, and a power of about 
60 diameters. 

I placed a glass (upon which were formed circular crystals 
of salacine) in the focus of the top lens of the eyepiece. 

Over the eyepiece I placed a tourmaline of blue tint, part 
of one known amongst microscopists as Woodward’s tourmaline, 
and noted for its excellence in not affecting the natural colours 
given by polarized light. I used only direct vision. 

During the eclipse, before totality, I carefully examined the disc of the 
I moon for polarized light, throwing the cusp of the sun in and out of the 
field, but could not detect any. I also examined the sun itself with a like 
result; but the instant the corona showed itself, the field of my telescope 
was full of polarized light.* I observed its existence on the disc of the 
moon, but much more strongly on the corona, and surpassing in brilliancy 
that seen at about 90° from the sun. 

* Mr. Beck remark; that “ the amount of polaiizaticn was so great that He could only 
account for it by attributing it to the self-polarized light of the corona.” 
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Herr B 4 rth. 

42° 5of 41" N.) Vitoria, 

2° 4of 20" WJ i8th July, i86(J. 

“Uber Totale Sonnenfinsternisse,” Dr. von Madler, Jena, i8i6 (p. 18). 
Instrununi —Not described. 

Die Beobachtungen des Herrn Barth, der sich nur mit Polari-*^j“’** 

fts those of Horr 

sationsversuchen beschafigte, stimmen im Resultat mit denen des Herrn 
V. Rennenkampff uberein. 


Herr G. von Rennenkampff. 

42" so' 41" N.\ VlTORU, . 

2“ 40' 20" W./ 18th July, i860. 

“ Uber Totale Sonnenfinsternisse,” Dr. von Madler, Jena, i86i (p. 17). 

Instrument .—A polariscope, consisting of two tourmalines, one red 
and the other green, with a thick plate of Iceland spar between.* 

Ein Polarisations apparat von zwei Turmalinplatten, eine roth, die Nojpohriaton 
andre griin, und einer zwischen beide geschobenen clicken Platte von is- 
ISndischem Bcrgkrystall zeigte keine Spur von Polarisation im Lichte der 
Corona. 


M. Barreda. 40’ 5' N. iDesierto de las Palmas, 

o" o' long./ i8lh July, iSl 5 o. 

“ tiber Totale Sonnenfinsternisse,” Dr. von Madler, p. 28. 
Instrument .—Not described. 


Wahrend einiger freien Momente untersuchte Hr. Barreda das Licht 
der Krone und fand es sehr stark polarisirt. 

* If the above is a correct description of the instrument made use of by Herr von Rennen- 
kampff, it is not surprising that he was unable to detect any traces of polarization in the light of 
the corona Under no circumstances would either fringes or colours be seen with such a com¬ 
bination. With a tourmaline in front of the Iceland spar the only indication of polarization 
that he could possibly perceive would be that certain parts of the corona, if radially polarized, 
would be brighter than others, and their intensity would change on revolving the instrument. 
But iit no case would such a combination be as ciTective as an ordinary Nicol’s prism. 


During some 
spore moments 
Horreda investi¬ 
gated the light 
of the corona 
and found it 
stron|;ly 
pularjzcd. 
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Polarkcopic Observations. 


Padre Secchi. 


40° 5' N. 1 Desierto de las Palmas, 

0° o' long.J i8th July, i860. 


“ Relazione delle Osservazione,” etc.: P. Secchi, Rome, i860. 


Instrument .—Arago polariscope apparently used with the naked 
eye. 


The Axtremities 
of the rays of the 
corona Mrere not 
of the same tmt 
in thetvro 
images. The 
central parts, 
however, were 
white in both 
images. 


16.) Per accertare la natura de’ raggi della corona posi I’occhio 
ad un polariscopio di Arago, e vidi sicuramente die le estremitd loro non 
erano della stessa tinta nelle due immagini, restando per6 in ambedue 
vivo il bianco delle parte centrale: nelle due immagini la corona me parve 
allungata in due direzioni perpendicolari. 


Dr. Souza. 40° 7' N., Oropesa, 

Senor Brito Capello. • 0° 6' E. 1 i8th July, i860. 


“Memoria sobre el Eclipse de Sol,” por D. Francisco de Paula 
Marquez, p. 23. 

Instruments. —Dr. Souza an Arago polariscope; Senor Capello a 
Savart polariscope. (Query used without a telescope.) 


From tho 
moment that the 
corona appeared, 
Sonza examined 
it in all direc¬ 
tions with an 
Arago polari¬ 
scope, but found 
no trace of 


nolarization. 

But subsequently 
Capello, with a 
Savart, found 
the light of the 
corona polarized. 


El doctor Souza, desde el momento en que se present© la corona la 
explord en todos sentidos con un polariscopo bilunar de Arago, y no hallo 
la menor senal de polarizacion : pero mas tarde, cuando ya se habian pre- 
sentado las protuberancias, el seiior Brito Capello, con un polariscopo de 
Savart, hallo polarizada la luz de la corona. 

Lieutenant Campbell. 14 mile w. by S. of Jamkandi, 

18th Aug., 1868. 


“Proceedings of the Royal Society,” Vol. xvii., pp. 120 124. 


Instrummit.—K telescope of three inches’ aperture—on a rough altitude 
and azimuth mounting—with polariscopes. No. i. A double¬ 
image prism with quartz plate.* No. 2. An ordinary Savart. 

Dwrip^not (p. 120.) The telescope was provided with three eyepieces of magni- 
fying powers 27, 41, and 98; and with it were furnished two analysers for 
polarized light: viz., a double-image prism, and a’“ Savart’spolariscope.” 
iSlted.butSJ!lid The first gives two images of the object viewed, which, when polarized 


,* This information is obtained from Mr. Ladd, who made the instrument. 
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light is present, become strongly coloured with complementary tints. 
whose changes, according to the position m azimuth of the analyser, theSS'w^ 
plane of polarization may be found. KSt 

The second shows the presence of polarized light by the formation 
across the image of the object viewed of coloured bands, which alter in^™^J^ 

, ' in its cell. With 

arrangement and intensity according to the position of the polariscope 
with reference to the plane of polarization, and hence afford a means of 
arriving at a knowledge of the latter. 

With the former, slight polarization would probably be more readily 
recognized at a glance; while with the latter the plane of polarization 
could be more easily and accurately determined. 

To carry these instruments I had a pair of jointed arms constructed, 
so attached by a collar and screw to the eye-tube as to admit of the eye¬ 
piece being changed, liach arm carried one of the analysers in a cell, in 
which a rotatory motion could be given for analysing purposes. The 
annexed rough sketch (made from memory) will help to give an idea 
of the contrivance. Kither analyser could 
be brought instantly into position before the 
eyepiece of the telescope, or both could be 
turned aside; and tin; telescope used by itself 
at pleasure. 

Immediately behind the apparatus a cir¬ 
cular piec(; of cardboard of about twelve inches’ 
dianudi'r and lUiatly adjusted, was firmly attached to the eye-tube, and to 
each analyser was aflixed a long pointer, by which its azimuth could be 
referred to tin; graduations on the card circle, should measures of position 
or change of azimuth app(;ar desirable. 

(p.' i2 2.) Three to five seconds before totality a thick cloud shut outM^c^uy. 
cv(;rything, and the rest of the phenomena were only seen fitfully through 
openings in tin; elou<l, for an aggregate period which I estimate at some¬ 
what less than half that of totality. 

This alternate appearance and disappearance troubled me greatly, ^ 
and gave rise to nervousness and excitement; for, owing to the imperfect 
mounting of my tel<;scopc, I was apt to lose my place whenever the light 
was cut off by clouds, and to waste the precious moments of clearness in 
finding it again. 
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Observation with 

double-iioage 

prism. 


Obserratiott 
with Savart. 


Observation 
with higher 
power and 
smaller field. 


On the first opportunity after the commencement of the eclipse I 
turned on the double-image prism, with the eyepiece of 27 magnifying- 
power, as recommended in the instructions, which gave a field of about 
45' diameter. A most decided difference of colour was at once apparent 
between the two images of the corona. But I could not make certain of 
any such difference in the case of are markable horn-like protuberance, of 
a bright red colour, situated about 210° from the vertex, reckoned (as I have 
done in all cases) with reference to the actual not the inverted image, and 
with direct motion. I then removed the double-image prism and applied 
the Savart’s polariscope, which gave bands at right-angles to a tangent to 
the limb, distinct, but not bright, and with little if any appearance of 
colour. On turning the polariscope in its cell, the bands, instead of ap¬ 
pearing to revolve on their own centre, passed through various phases of 
brightness, arrangement, etc., travelling bodily along the limb,* always at 
right-angles thereto, but without much change in intensity, or any at all 
in arrangement. 

The point at which they seemed strongest was about 140° from the 
vertex, and I recorded them as black-centred. 

Believing that with a higher power and a smaller field I should find 
it easier to fix my attention on one point of the corona, and observe the 
phases of the bands at that point, I changed eyepieces, applying that of 
4-1 power. With this eyepiece the first clear instant showed the bands 
much brighter than before, coloured, and as tangents to the limb at a point 


* With radial polarization, and a field Tfhose diameter is less than the breadth of the whole 
group of bands, the coloured fnnges will be most intense at those parts of the field where the 
plane of polarization is either parallel or perpendicular to the direction of the bands, and the 
fringes will he altogether wanting at those portions of the field where the plane of polarization 
mahes an angle of 45° with the principal plane of the Nicol. On turning the Savart the 
direction of the bands would revolve with the instrument, while the area of their maximum in¬ 
tensity would pass from place to place along the limb, giving to the bands the appearance of 
sliding or moving along the limb. If the whole corpna were within the field, and the group of 
Savart’s bands were sufficiently broad, there would be four areas of maximum intensity—two 
in which the bands would appear as tangents to the limb, and two where they would be perpen¬ 
dicular. The breadth of the bands depends upon the thickness of the quartz plates of the 
Savart; and if the power of the telescope were such that the apparent semi-diameter of the 
moon was greater than the breadth of the whole group of bauds, then it is evident that the 
fringes would be seen as either peipendicular or tangential to the moon’s limb as the centre 
of the field of the Savart was moved over the im.age of the corona. 
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about 200“ from the vertex: but before I could determine any further a 
cloud shut out the view, and a few seconds later a sudden rush of light 
told me that the totality was over, though it was difficult to believe that 
five minutes had flown by since its commencement. 

I experienced a strong feeling of disappointment and want of success; 
the only points on which I can speak with confidence being as follows':— 

(1) When using the double-image prism, the strong difference of summary, 
colour of the two images of the corona, and the absence of such difference 

in the case of the most prominent red flame. 

(2) With the Savart’s polariscope the bands from the corona were 
decided ; with a low power they were wanting in intensity and colour—ex¬ 
cepting alternate black and white—making it difficult to specify the nature 
of the centre; and their position was at right-angles to the limb, extending 
over about 30“ of the circumference. When the polariscope was turned, the 
bands travelled bodily round the limb without other change in position or 
arrangement, as if indeed revolving round the centre of the sun as an axis. 

With a higher power, when a smaller portion of the corona was 
embraced, the bands were brighter, coloured, and seen in a different posi¬ 
tion—vi/., tangents to the limb. 

The appearance observed with a low power seems exactly what might 
be expected, supposing the bands to be brightest at every point when at 
right-angles to the limb; in which case the bands growing into bright¬ 
ness at each succeeding point of the limb would distract attention fro m 
those fading away at the points passed over as the analyser revolved. 

Capt. Branfill. 16“ 1/29” N.) Guntoor, 

80" iY 9 " E. ' 18th Aug., 1868. 

“ Memoirs of the R. A. S.,” Vol. xxxvii., pt. i. 

Instrinnent. —3;|-inch telescope with polariscope, consisting of the 
l)lates of a Savart used with a Nicol’s prism and double-image 
prism. (Query.) 

(t). 21.) The instrument * used by Captain Branfill for these obser-®^^»f 
vations was si inches in aperture and 5 feet m focal length: it was, 
one of the old collimators of the Greenwich Transit Circle. ptotuberance, 

* Tlie description of the instruinent is by Col. Tennant. 
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although they 
were visible on 
* the background 
of corona. 
Brightest portion 
of the corona 
clearly polarized 
in a plane pass¬ 
ing bought the 
sun’s centre. 


Observation of 
protuberance. 


Observation of 
brightest part 
of the corona. 


(p. 22.) The polariscope eyepiece was made by Mr. Ladd for a 
smaller telescope which had been lent to me by the Astronomer Royal, and 
was adapted by Mr. Simms to the 5-foot, with which it had a magnifying 
power of about 30. It was of Ramsden’s construction, having a positive 
focus, and was contained inside an outer jacket, into which it slipped till 
a wire came into focus; close to this wire was an opening in the jacket 
through which perforated plates (.similar to the Waterhouse diaphragms of 
photographic lenses) could be inserted, in order to limit the field of view. 
Inclosing the whole eyepiece and passing beyond it, the jacket carried at the 
eye end a small piece of tube, into which fitted two cells carrying the prisms. 
Between these prisms and the lens nearest to it, there traversed backwards 
and forwards a right-angled prism of ebony, having in it two holes—one 
plain, the other carrying the compound quartz plate of a Savart’s polariscope. 
In one of the prism cells is a Nicol’s prism, in the other a double-image 
prism and quartz plate. With the jacket everything turned in an adapter 
carrying an index, and there were rough graduations on the jacket to 
enable the position of the wire to be known. There were thus four com¬ 
binations of the slide and prisms which could be rapidly changed one for 
another, and which showed the existence of polarized light by different 
phenomena. 

(P‘ ^ 5 -) [Captain Branfill says,] “ Immediately after the commence¬ 
ment of totality my attention was caught by a tall, narrow, brilliantly 
lighted, rose-coloured, horn-like protuberance. With the Nicol and 
crossed quartz In, and the largest shifting diaphragm, I turned the 
centre of the small field ” (8^ diameter). On this I received a very vivid 
impression of the beautifully clear features and colour of this protuberance. 
The background gave Savart’s bands, but the horn did not. 

“ With the finder I then sought the brightest part of the corona, and 
directed the instrument upon it (viz., the left upper quarter), when the first- 
mentioned group of protuberances was just disappearing.” (The photo¬ 
graphs show that this was about two minutes after the disappearance of 
the sun.) “This also was near where the line of dark spots had disap¬ 
peared. I found this part clearly polarized in a plcine passing through the 
sun’s centre. I determined the position by a reading of the graduated 
arc on the eyepiece tube, taken when a wire in the eyepiece was a tangent 
to the moon’s limb at the spot.” 
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[Col. Tennant says,] “I find the following statements in other parts 
of Capt. Branfill’s notes: ‘ Bright white centre band at 119°. Bands 
disappeared at 180’' and 92“. Wire a tangent to the moon’s limb at 52“.’ 

The plane of polarization would thus have been at 136°,* and the radius 
of the moon at 142'’. I find from a projection that the position of this 
point of the moon’s limb at the sun’s centre would have been 141° two 
minutes after the sun’s disappearance, and it would have been less earlier. 

When the central band disappeared, faint bands were seen on the edge of 
the field right-and left; it appeared as if no plane could be found in which 
there was an entire absence of bands. The white centre band was clearly 
marked when the wire was perpendicular to the sun’s [moon’s?] limb, 
and as clearly disappeared when turned about 4 s'' each way. The bands i-feht from 

11 > r • 1 '' lllooills disc 

ap[)(;areu on the moon s di.se very faintly. cciimined. 

“ The last phenomenon I did not understand, and at first it struck me 
that it might be from the interpo.sed cloud; but Capt. Branfill could give 
no information as to the centre band. He had not noticed the change from 
white to black, but the bands were very faint. I have since found that the 
eyepiece even shows the fringc.s carried over the edge of the limiting 
diaphragm—owing, I presume, to dispersed light; and of course they would 
lie similarly seen to cross the dark disc of the moon.” 

[Capt. liranfill says,] “ The double image prism with two dia 23 hragms »'»« 
gave the same result; identiful polarization in the i)lane pa.ssing through 
the sun’s centre. . . . When quite satLslied as to the ijolarizcd light in the 
corona, and its plane ‘ of i^olarization,’ by rciieated examination in various 
placc.s, I gave all my attention to the horn-like protuberance, which was still 
clear and high. I u.sed the smallest diaphragm, and the Nicol with and 
without the cro.ssod quartz; and also the double image with the largest 
diaphragm ; l)ut could not detect any trace of polarized light in it, any 
bands, or any changes of colour or relative brilliancy. . . I was still 
examining the same protuberance, and about to try the simple Nicol 
again, when the sun reapi)canMl (much before the time I thought), and 
put a stop to the observations; for, on putting on a dark gla.s.s, I lost 
sight of the promimmccs and all traces of polarized light.” 

* The plane of the wire wa.s nearly in the meridian when the index read o”. 
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Mr. G. K. Winter. 


i6®ii'33''N. ) Masulipatant, 

8i° 12' 15" E: j i8lh August, 1868. 


Report of the Government Astronomer upon the proceedings of the 
Observatoiy in connection with tlie Total Eclipse of the Sun on August 
18th, i'§68. 

Instrument (page 19).—^Telescope 2| inches aperture and 28 inches 
focal length, with a negative eyepiece adapted to be used with 
either a Savart’s polariscope* or a double-image prism. The 
Savatt’s polariscope only was, however, employed, and as its 
quartz prism could not be removed' without some little difficulty, 
I was unable to use it as a plane Nicol’s prism. It had an 
index corresponding with the direction of the bands to deter¬ 
mine the plane of polarization. The telescope was fixed upon a 
small equatorial mounting. 


Strong radial 
polaiizatlou. 


(p. 21). After about two minutes’ observations with the erect eye¬ 
piece, f the negative eyepiece and the Savart’s polariscope were used. The 
corona was very strongly polarized in a plane passing through the centre 
of the sun; the bands were extremely vivid—more so than any I have 
observed in a clear sky. I tried several portions of the corona, and in 
all the white central band was brightest when it corresponded with the 
sun’s radius, and the black band was equally marked when the bands were 
tangential to the limb. There was not sufficient time fairly to test the 
red flames for polarization. 


* At page II Mr. Pogson says:—“Mr. Huggins also sent out, at my request, a set of 
polarization prisms, by Mr. Ladd of London, similar to those supplied to Major 'I’ennant and 
Lieut. Hersclid by the Royal Astronomical and Royal Societies; the use of these was the 
special task undertaken by Mr. Winter, and so completely and successfully was it accomplished, 
that the like investigation need not again be attempted.” 

Mr. Ladd informs us that the negative eyepieces were fitted with diapliragras with a slit 
suitable for the double-image prism, and a small circular hole to use with a Savart. He believes 
that the circular hole was so small that it must have restricted the field of view to certainly less 
than half a solar diameter. Qn this supposition the polarization observed by Mr. Winter in 
each case corresponded with an isolated portion of the corona, and we need not inquire 
whether he directed his attention to the centre of his field of view, 
t The erect eyepiece was not fitted with a polariscope. 
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MM. Latourneur et B6hic. 11» 42'3S"-o N. -iWiia-Tonne, Siam, 

99” 47'45" li- i 18th August, 1868. 

“Rapport sur Tobservation cle TEclipse de Soleil du 18 Aout, 1868,” 
par M. Stephan: Paris, 1869, p. 30. 

Tuslnimcul (i)at>G 17).—T\!M. Lctourncur ct Behic, munis, le prcinier, 
d’un polariscopo de Savart, le deuxiemc, d’un polaiiscope 
d’iVrago. 

(pa.i>e 30.) T.a polariseoiiio nti donna qiie des rdsultats negatifs, nous Noremiti. 
sommes hien loin d’en conclurc qu’il n’y a ricn a trouver en ce sens; raais 
alors il I'audra operer d’uno autre manierc. 


Prof. E. C. Pickering.* 40’ 57' N.) Mount I’i.karant, Iowa, 

91" 38' W. J 9lh Aug., i86g. 

“Tile Journal of the Franklin In.slitute,’’ Vol. Ixxxviii., [ip. 285 and 

372. 

Inslrunh'nt. —A. tube 20 inches long, closed, with a double-image 
[irism at the <'ye end and a plate of quart;: at the other. 


Tlu! form of polariseopir used was that adorited by Arauo in his 'riic iwo images 

‘ * 1 y o of Llie cin'oiia ap- 

e.vperiiiKMils on sky iiolari/ation. Il eon.sists of a tube about 20 inches 
long, and 2 inches m diaintiler, on<‘ eml o( which is closed by a double- 
image prism of Iceland spar, Ig'iviiig 

luicVgl'dllllll. 

S(‘])ara(i<)n oi lujarly aiul ihv. oIIkm' 


by a ])Ial<‘ of <|uarl/. I.ookin;^* through 
lli(^ former, \V(‘ S(‘c two. imaizes of th«‘ Iall(*r, vvhicli, when tlu: light is 
])olari/ctl, assimu; tioinplcmontary tints. If now tlu; corona was polarized 
in i)lan(‘s i>assing thr<.aigh tin* (‘(;ntn; of tlu* sun (as is g(.*iujrally admitted), 
whrii vi(.‘W(‘(l through the poIariscojK*, in one image the ui)per and lower 


r»fsi(k*s jK)l;iris< ()|»i<' i»l»*ii*rv;ilinns, ProlVssor ru'kprinj* miulc spc(.'lros(:t»[)ic us well as 
gciKTiil <»l)stTv;Ui<>ns with a U*U*s<ojic tliiriug lolalily. Ik* caiinDl, therefore, have been able 
to devote iniich lime to a <'arerul examination of tlie oilonrs on different parts (,)f the corona. 
When we consider the sinidlness of the unmagnilied images, and the fact that the series of 
polarization colours would recur twice in ixissing rouml the corona, and that each colour would 
therefore extend over a very small area, it is perhaps not to bo wondered at that he failed to 
notice the difference between the images. 
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parts should have appeared blue and those on the right and left yellow; 
while in the second image these colours would be reversed—the yellow 
being above and below, and the blue on the sides. 

In reality the two images were precisely alike, and both pure white— 
but one was on a blue, the other on a yellow background. From this we 
infer that the corona was unpolarized, or at least that the polarization was 
too slight to be perceptible. , 

(p. 372.) The images represented 
the appearance shown in the figure. 
The hexagons represent in form and size 
the plate of quartz; the black circles the 
moon, here drawn a sixth of an inch in 
diameter, as the scale is about 3'' to the 
inch. 

(p. 286.) The coloured background 
mentioned above shows that the sky, close to the corona, is strongly 
polarized; and since the tint is uniform on all sides of the sun, the plane 
of polarization is independent of the position of the latter—that is, the 
same on all the sides that it is above or below it. The most probable 
explanation of this most unexpected result is that the earth beyond the 
limits of the shadow, being strongly illuminated, acts as an independent 
source of light, and this being reflected by the air, becomes polarized in 
planes perpendicular to the horizon. 



Mr. Moulton. 36“ 40' N. "j San Lucar, Spain, 

6° 23' W. ) 22nd Dec., 1870. 

MS. Reports of the 1870 Epedition. 

Instrument. —Telescope, 3-inch object glass, field of view about 40'. 
Polariscope.—A Babinet’s compensator, angle of wedges 2® 40', 
fixed to and revolving with a positive eyepiece, among the lenses 
of which was packed a Nicol’s prism. 


Corona seen 
tliroiigh clouds; 
no polarization 
detected. 


My instrument was a very inferior one, reflexion from the inside of the 
tube being so imperfectly destroyed that the spurious bands could only 
be avoided by using a long nozzle lined with black velvet. Even then 
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traces of polarization in the extreme portions of the field could not be relied 
on. 

The sky was covered with a haze during the whole of the eclipse, 
through which, however, the sun could be distinctly seen up to the time of 
totality, excepting during a few minutes when drifting clouds obscured it. 
At the commencement of totality tlie haze alone hindered our view, but 
almost immediately the obscuration was increased by the edge of a drifting 
cloud, which, however, did iKjt prevent the corona from being visible. Soon 
after totality, rain commenced to fall, and the increasing thickness of the 
clouds rendered the sun invisible during the remainder of the eclipse. 

1 commenced observing the sun through a dark gkuss some five minutes 
before totality. The thin line of light remained visible till it broke up into 
a disc(nitinuous line of small bits of light, and then all was dark. 

1 found no trace <jf bands on the corona. I first examined it near to 
the ])oint of disappearance (jf the sun, and rotated my analyser through a 
right angle, keeping the same portion of tlu^ corona in the middle of the 
field, but with no effect. 

1 subs(‘quently rc'pcated tin.; <!X[)eriment on a portion of the upper part 
of the corona, but with the: .same result. 1 al.so found no polarization on 
th(' dark disc, or on the clouds at a little distance from the moon outside 
the c<.)rona. 

.\l the lime I came to the tionelusion that the thickness of the cloiuls 
vvas not sufficient to account for thi.s, on the su[)po,sition that the light of 
the corona is [lolarizetl in varying directions, since the corona was distinctly 
visible through them; but 1 have since inclined to the belief that 1 under¬ 
rated the amount of tlispcrsed corona light which the clouds through which 
I was looking would give off. This caii.se of error is indi'pcndent of the 
direct effect of the clouds in i)olarizing tin; light that pa.s.sed through them. 

I’revious expi'riments had shown me that if the clouds are thin, the 
polarization produced by them is vm-y marked, but that thicker clouds 
produce but little effect—probably through the great irriigularity of their 
structure. Tlu: clouds in (piestion were of such a nature during the time 
1 was observing the corona through them that I .should not have expected 
them to have produced iiolarization in common light had they been inter¬ 
posed in its path, J was unable to see the corona after totality. 
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Mr. C. Becker. 36“ 38' N. ) Maria Louisa Observatory, 

6“i3'W,J 23 iid Dec., 1870. 

MS. Reports of the 1870 Expedition. See also “ Monthly Notices,” 
Vol. xxxi., pp. 56—60. 


pescriplion of 
instrument. 

Strong polari¬ 
zation sprang up 
with totality; 
hands all across 
the field, which 
disappeared 
when turned at 
an angle of 23" 
to the vertical. 


Ob.servation. 


Instrumait .—A polarimeter, used without a telescope. 

In order not to lose any light, I dispensed, by the advice of Professor 
Pickering, with a telescope, and made use of a polarimeter upon the 
unmagnified image of the corona. 

My field of view was bounded by the edges of a |-inch tube at a 
distance of about 9 inches from the eye, and was 
therefore nearly 5" in diameter. The polarimeter 
consisted of an ordinary Savart’s polariscope, in 
front of which was a box containing four plates 
of crowh glass packed in a frame, so that they 
could T)e turned about an axis at right-angles to 
the axis of the Savart,* and the position of the 
plates could be read on a graduated scale at the 
side of the box. 

The plates of the Savart used by me were of such a thickness that the 
whole group of bands appeared tb occupy about half the breadth of the 
field. Roughly speaking, the breadth of the individual bands at the centre 
of the field was about one-fourth of a degree, and the breadth of the whole 
group two-and-a-half degrees. The Savart was fixed to the box containing 
the revolving plates, so that the bands were seen as parallel to its longest 
edge and perpendicular to the axis about which the plates revolved. My 
method of determining the position of the bands was to measure the 
inclination of the edge of the box to the horizon by means of a clinometer, 
consisting of a graduated arc of cardboard and plumb-line. 

The polarimeter was fixed on a stand, so that it could be directed to 
the sun, leaving both hands of the observer free. 

No trace of polarization was observed before the commencement of 
totality, but immediately upon the disappearance of the sun the bands in 
the Savart came out very strongly, and were seen right across-f the field, 



* See the figure given to illustrate Mr. Gritfith’s instrument (p. 318). 
t See the remarks (p. 259) on Mr. Lockyer’s similar observation with a Savart. 
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apparently not interrupted by the dark moon or corona. When the 
instrument was turned round, so that it made an angle of 23" with the 
vertical, the bands disappeared. 


Prof. S. P. Langley. 36” 43' 56" n. ( Jicri«, 

6" 10' 8" W. I . 23 nd Dec., 1870; 

United .States Coast Survc3'- Report for 1870, Appendix No. 16. 

Instnunoit .—A Savart’s polariscope attached to small telescope with 
an c;yepiece giving a field of about 2“. 


(p. 4r).) Of the coloured bands in the i)arLlcular instrument employed, 
t(‘n or twelve are distinctly seen, <;ach being over one degree in width ; so 
that when the litth; instrunuMit is directed to the moon, its disc is more 
than covered by one of thcMii, and Uk^ corona cannot well cover two of the 
bands at once. 

It is d(^sirabl(!, however, that s(n'eral of the bands should be .seen 
projected on the soun'(^ of light, and ac(R)rdingly the polari.sc()]>e was 
adju.sted to tin; findcT of tin; t(‘l(!.s('opti already referred to, and the 
magnifying power (liiUNir) being about twelve time.s, the image of the 
moon was now found lo cover four of the bands with tlunr intervening 
.spaces. No sensibh; polariiialiim was caused by the glas.sos of the 
finder. 


Description of 
instrument. 
Observation 
luade through 
sliglu h.ize. 
Strong i-.uUal 
poliinwition ^ 
Irauctl to a dis¬ 
tance of 4f)' from 
the lunar limit. 
Mauds oliscrvetl 
to decrease in 
intensity near lo 
the imiou’s Hail). 
No bands 
deti'fled on the 
moi.m's disc. 


(p. .pS.) Aft(!r some thirty seconds of intent but fruitle.ss scrutiny, 

1 turned to the j)olan.seop(;. 'Phe hazt; at Ihi.s time was very slight 
in(l(‘(!d, and at omr moment the .sky to the naked eye was distinctly 
blue;. 

On looking into the .Savart, lh(; fii^ld, which a few minutes .before Observation, 
was vacant of bands, was now travonsed by them—vertically disposed, of 
course! (sinc(! it was still in its normal po.sition), hut surprisingly di.stinct 
for th(! light, (“ven lh(!ir colour lu'ing visible. Th(!y ended before reaching 
the e(lg(‘s of iht! fi(!ld, which embraced about two deg^rc(!S, and did not 
app(‘ar to Ix! Iracssiblt! up to Ihc! di.se. I now commciuaxl turning the 
littl(! instniim'nt; moving the notch which marked the vertex towards the 
right. I had tri(,:d to bring to this observation a mind free from the bias 
of any preconceived opinion; yet, «xs I am since conscious, I turned it 
under a certain prcpo.s.session that the polarization would prove to be in a 



296 


Polariscopic Obsa'vations. 


plane either vertical or horizontal—in either of which cases the bands would 
vanish at an angle of 45°. When this point was reached, they were as 
vivid as before. I paused to assure myself of the fact (looking at and 
feeling the mark on the circle), and then slowly continued the rotation till 
it had been carried through i8o°. In all angles the band normal to the 
limb was the best marked, but all the bands remained distinct enough to 
show colour in any position. Their extent from the sun I cannot give; yet, 
as they were not distinguished with certainty at the edges of a field 2" in 
diameter, I should rudely estimate their average extent at 40'. I could not, 
as I say, follow them up to the, moon’s limb, and their increasing faintness 
as they approached it was noticed. I did not see any bands on the moon, 
but my attention was directed so exclusively to verifying their persistence 
around it, that little weight should attach to this negative evidence. 

When the polariscope had been turned through half a revolution, it 
had rendered all the evidence to be obtained from it; but for greater 
security the rotation was continued through nearly 180° more. There was 
no other result. There were no maxima or minima of intensity corre¬ 
sponding to one position angle more than another. 

[The following account of Prof. Langley’s observations was published 
shortly after the eclipse in “Nature,” Vol. iii., pp. 228-9.] 

iustnimcnt. “I used a Savart’s polariscope, attached to a small telescope of 

inches aperture, and having a field of about 2°. The observations with 
the Savart’s polariscope being subject to ready misconception, the prepa¬ 
ration for observation, and the appearance during it, are here given with 
some minuteness. 

“ Before the eclipse the Savart was so adjusted that the bands were 
most distinct when vertical, viewing the meridian sun reflected from 
water. None were visible when the sun was directly scrutinised, before 
or after totality. 

obsen.at!ons. “ Duriug totality the appearance which presented itself was unex¬ 

pected. The bands were distinctly seen on the corona, and were brightest 
where normal to the limb and where tangential to it. As the polariscope 
was slowly rotated, no marked diminution of their brightness was seen, 
and when it had been turned through 45° they were as bright as before, 
distinctly visible even in colour; and they so remained, the rotation being 
continued for greater security through a whole revolution. During the 
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whole time they presented the appearance described, characteristic of 
radial polarization. They were not noticed on the disc of the moon; but 
this may well have been from the observer’s attention being so exclusively 
directed to verifying their persistency on the corona. 


Prof. E. C. Pickering. 36° 43' 56" N.) Jerez, 

6»io'8»W.i' 22nd Dec., 187a 

Coast Survey Report for 1870, Appendix No. 16. 


Jnstruments. —i. Plate of selenite and double-image prism; naked eye 
observation. 2. Biquartz and Nicol used with telescope. 
3. Savart; naked eye observation. 


(p. 57.) The telescope I used was the finder of the 15-inch equatorial withdouw.- 
at Cambridge. Its aperture was 3 inches, focal length 48 inches, and its 
mounting equatorial. I had attached to it 
the eyepiece represented in the figure, made 
by Zentmayer of Philadelphia. 

A B is a common positive eyepiece 
containing a Nicol prism C. At its focus 
is a slide D, with three holes, into which 
different polarizing plates can be placed and 
changed instantly. A B can also be drawn 
out, and a higher or lower power substituted. 

The whole was arranged so that it could 
revolve, and the angle be measured by a 
graduated circle E and index F. One of 

the apertures in D was left vacant, .so that the Nicol prism alone could 
be used ; it would perhaps be better to fill it with a thick piece of plate- 
glass, that the focus might be the same as whmi the other apertures 
were used. The .second plate containiid a biijuartz, or two plates side 
by side—one turning the ray to the right, the other to the left. When 
this line of junction is parallel to the plane of polarization, both assume 
the same colour, which is a peculiar violet tint, known as the transi¬ 
tion or sensitive tint. Turning it 90“, the colour of both becomes 
Royat- Astron. Soc., Vol. XLT. 38 



,_c«n)na 

showing radial 
IwUirization. and 
comparatively 
faint bky iwlari- 
zation. With 
biqunrtz, corona 
seen tlirough 
clouds; distinct 
though (hint 
culours detected 
on ciirona, sht>w- 
ing radial polnri- 
station and plane 
polaristation oit 
inonn's disc. 

With Suvart, 
Imiul.s seen on 
sky much 
Htrongcr on 
corona; when 
lunicd, they clis- 
uppeared on sky, 
but remained on 
corona. 
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complenieiitaiy or dull yellow; in other positions, one is red, the other 
greeii. In the third aperture, at the suggestion of Professor Stokes, 
I. placed the quartz wedges used by Babinet, which show bands like 
those of a Savart polariscope, only reversed—^that is, strongest when 
inclined 45' to the plane of polarization, and disappearing when parallel 
or perpendicular to it. I at first intended to use a Savart in this position, 
but this requires parallel rays, and cannot be used with a diverging 
beam. I also had a cheap 3-inch telescope, by Newton, for a collimator 
in testing the polariscopes and for determining contacts and general 
observations. It was suggested by Professor Young that one cause of 
my not seeing any polarization in 1869 may have been the small size of 
the corona. Pie therefore proposed that it should be enlarged by placing 
an Arago in front of the telescope. I accordingly strapped a small French 
telescope as a finder to my larger one, and slipped a cap on the objective 
with a double-image prism and quartz plate. This arrangement has also 
the much more important advantage of eliminating the sky polarization ; 
for while the two images of the corona are so far separated that one 
only is visible, the second image of the sky, distant two or three 
degrees, overlaps the first, so that all disturbing effect of it is removed, 
and we have the corona polarization alone. 

To measure the degree of polarization, a modification of Arago’s 
polarimeter* was used, consisting of four plates of glass free to turn, and 
carrying an index and graduated circle which shows the amount of the 
rotation. The object to be tested is viewed through them with a Savart 
polariscope, the bands being placed parallel to the axis of rotation. The 
whole instrument is turned until the bands are perpendicular to the plane 
of polarization, when they will be white-centred, and the plates are then 
turned until they disappear. From the angle we can tell the amount of 
polarization present, since it is then just equal to that produced by the 
plates. We also carried two Arago’s polariscopes, one consisting of a 
double-image prism and quartz plate placed at opposite ends of a tube of 
such a length as to give two images of the quartz in contact, but not 
overlapping. The second Arago consisted of a double-image prism 

* See the woodcuts given on p. 294 and p. 318. The polarimeters used by Mr. Becker, 
Prof. Pickering, and Mr. Griffith, were all made on one pattern; ihe form was suggested by 
Prof. Pickering. 
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and plate of selenite placed close together, and attached to the end of 
a tube, the further end of which was closed by a cap with a square hole 
in it. 

(p. 50.) I first used the smaller Arago with a plate of selenite, Observation with 

^ ^ f o JT » double-image 

which gave red and green images; but since it is impossible to grind S]SS“‘‘Hori- 
selenite to as true a surface as quartz or glass, objects seen through it are tic^ypolaiwed 
a little indistinct, as when seen through i>:riide. 

or uneven window-glass. I found, 
however, the two images of the corona 

distinctly coloured, the right-hand one red above and below, and green on 
each side; the other with these colours reversed, showing a radial polari¬ 
zation ; the sky polarization was comparatively faint. I next pulled the HonzontiUly ^nd 
prism and selenite, which were fastened together, out of the tube, and 
repeated the observation; the sky polarization was thus eliminated, as 
two images distant 3“ were superimposed. The same result was obtained 
as before—showing that the effect could not be due to sky polarization. 

I then returned to my telescope, in which I had adjusted my biquartz and (,- 11 ^™“"*'* 
the low-power eyepiece. With this I got these conclusive results. The 
image was dimmed by the clouds, though not sufficiently to prevent the 
colours from being distinctly visible. On attempting to record them, 
however, they seemed to be continually changing; and this was probably 
in reality the case, as we know that a clear sky is strongly polarized, while, 
when cloudy, no signs of this phenomenon can be detected. Hence, 
every cloud crossing the moon’s disc would change the colours. I then 
attempted to see if at any time I could detect the colours due to radial 
polarization—that is, green above and red below—and am very confident 
ihat at one time these colours were present. The colours were distinctly, 
though faintly, visible over the moon’s disc, and uniform on each side of 
the line of junction of the quartz, showing that the moon’s disc was 
polarized not radially, but in the same plane throughout. These observa¬ 
tions took some time, and when completed I looked at the corona with a 
Savart not attached to a telescope. This showed bands on the sky which .Sttvan/iukcil 
were much stronger on the corona, and when turned so as to disappear 
on the former, still remained visible on the latter—thus showing the inde¬ 
pendent polarization of the latter. Totality being now nearly over, I 
watched for the passage of the shadow. 
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Mr. W. O.' Ross. 36“ 43' 56" N-) Jerez, 

6® 10' 8" Wj 22nd Dec., 1870. 

Coast Survey Report for 1870, Appendix No. 16, p. 59. 
histrument .—An Arago polariscope used with the naked eye. 


Sky about the, 
corona found to 
be polarized in a 
horizontal plane. 


Mr. Ross* also made an observation with the larger Arago polariscope, 

holding it so that when looking at a 
horizontal plate of glass (that is, when 
the plane of polarization was vertical) 
the right-hand image was yellow, the 
left-hand one blue. 

On looking at the corona, the ap¬ 
pearance represented in the figure was 
seen, in which horizonal lines represent 
yellow and vertical blue. He says, “ The appearance of the corona was 
perfectly white, that of the sky around it the opposite of that obtained 
with a horizontal plate; that is, the blue was on the right.” The in¬ 
ference to be drawn from this would be, that the plane of polarization 
of the sky surrounding the corona was horizontal. “The colours were 
faint but unmistakable. I did not note the appearance of any colour on 
the surface of the moon. The colour of the sky in the right-hand image 
was a dull bluish-purple, the other a dull yellow.” 



Mr. F. W. Fison. 36°2s'N.'| Estepona, Spain, 

5° 10' W.) 22nd Dec., 1870. 

Instrument. —Telescope, with 2-inch object glass, 30 inches focal length, 
negative eyepiece,f field of view about 1°; alt-azimuth mounting. 
Polariscope.—^Double-image prism, mounted so as just to sepa¬ 
rate the two images of a slit in the focus of the eye-lens, slit 
subtending about i?. in length and 15' in breadth. 

* The account here given is by Prof. Pickering. 

t The ciuves of the field lens of Mr. Fison’s eyepiece were very deep, and to obviate the 
slight polarization which would have been caused by the inclination of its surfaces, it was 
intended that for the purposes of observation the field lens should have been removed, and it 
was on this supposition that the proportions of the slit were calculated to subtend about 40' 
in length and 10' in breadth. By the introduction of the field lens, and the consequent 
diminution of the fooal image, the breadth of the slit was relatively increased,-so that (according 
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A few seconds after the commencement of totality, the sun emers'ed 
from the clouds; it remained visible for a time sufficient to enable me to 
rotate rapidly the eyepiece with the prism attached, so that the small side 
of the oblong diaphragm moved tangentially to the whole circumference of 
the moon. I could not, however, observe with certainty whether there were 
any differences of tint between the two images, owing to the short time (I 
should say about 15 seconds) that the total phase was visible, and also 
to the small amount of light given by the corona, a great portion of which 
was cut off by the clouds. 


Mr. W. J. Lewis. 36" 25' N.) lisTEPoNA, Spain,' 

5“ 10' WJ 22nd Doc., 1870, 

MS. Reports of the 1870 Expedition. 

Jtis/rumoil. —Telescope with 4-inch object glass, focal length 63 inches, 
ileld of view 5'. Polariscope.—A pair of Babinet’s wedges mounted 
in front of a Nicol. 


The telescope used was one of the old collimators of the Greenwich DcscripLion of 

. iiuilriiiucnt. 

observatory, lent to mo for the occasion by the Astronomer Royal Its Strong vertical 

^ •' liokiriwition sctsu 

focal length is 63 inches, and the aperture 4 inches. At the centre of 
gravity this was surrounded by a band which was connected by a pivot 
with an iron bar winch served as a cradle. limSahreak 

I’o tin* eye end of the tube was fixed a bracket having a circular hole Hccoiul.',’ (1*11 ration 

. . I 1 • 1 1 1 /• ^ in oirrubclouds. 

in It. In tlii.s hole moved a cylindor of brass having- an eccentric circular 
hole in it. 


Through this hole passed an iron pin, which was capable of being 
turned by means of a milled head, within easy reach in two bearings 
attached to tlie iron cradle. The portion of the pin pttssing through the 
brass cylinder had the same eccentricity as the hole, and could be clamped 


to the cstitiiiUo of Mr. h'ison) it sulitcniled two diameters of the sun in length, and must 
therefore have been at least 15' broad. 

Sucli a broad slit must have greatly iiuTcascd the diiliculties of detecting radial polarization 
with a double-image prism, by reason of tlie great inclination of the planes of polarization a 
the edges of tlie slit. Taking this into account, together with the radial depolarization of the 
field lens, and the amount of cloud (the small particles of which would, as wo have before 
suggested, tend to depolarize by superposing the light from different portions of the corona), 
it will not be difficult to understand that in 15 seconds Mr. Fison was unable to detect any 
difference of brightness in the two images. 
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Observations 
before totality^ 


so that the telescope should either not move on turning the milled head, or 
describe a cone of any vertical angle less than about 2" at pleasure. 

The cradle was mounted equatorially, and moved by clockwork, so as 
to follow, the sun, whilst the telescope could at the same time describe a 
cone round the sun. 

In the common focus of the telescope was placed a Babinet’s com¬ 
pensator, consisting of two quartz prisms of the same angle (2°), united by 
Canada balsam. In both prisms the optic axis is parallel to the external 
face, but in one it is perpendicular and in the other parallel to the edge. 

Just in front of this was placed a sliding diaphragm plate with three 
Holes, giving fields of approximately 3', 5', and 8' diameter. 

There was a positive eyepiece with a "Nicors prism packed among its 
lenses. The direction of the long diagonal of the Nicol’s prism, which I 
shall call the plane of symmetry, could be placed at any angle to the neutral 
lines of the wedge, and its position was shown by the index. During the 
fine weather on the 20th and 21st, observations were made to determine 
whether any traces of polarization due to the telescope could be detected 
by looking directly at the sun with a coloured wedge interposed in front of 
the eye, but no bands could be seen. The same result was obtained on 
describing circles round the sun at distances of about 5' and 8' from the 
sun’s limb, and at greater distances. In these observations the two larger 
diaphragm holes were successively tried. 

The morning of the 22nd was cloudy, and at about ten o’clock rain began 
to fall. The vertical line on my paper circle was determined by holding a 
plumb-line in front of the circle, when the telescope was placed as nearly as 
possible in the meridian. 

About ten minutes before first contact, no bands could be detected in 
the neighbourhood of the moon, nor could any be detected whilst describing 
a cone round the sun at a distance of about 8' from the limb just before 
first contact. After first contact, the telescope Weis fixed at several points 
both on the moon’s disc and along the line joining the centres of sun and 
moon, the whole of the analysing eyepiece being rotated at each point; but 
not the faintest trace of bands could be seen. The same result was 
obtained on describing a circle round die sun with the former radius. The 
diaphragm hole used throughout this day was the one giving a field of 
about 5' diameter. 
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After the last of these observations, about ten minutes before totality, 
seeing a large rain cloud coming on, I proceeded to adjust my conical 
motion for the total phase, and in the fluriy of making the last adjustment 
before the sun was obscured, I forgot to clamp my declination axis, and conse¬ 
quently I discovered on looking at my telescope soon afterwards that it did 
not point towards the sun. The cloud gave us a shower of rain, and seemed 
so continuous that we gave up all hope of seeing the totality. 

The darkness came on whilst the sun was behind the cloud, but about Observations 

during totalit 

the middle of totality, as it seemed to me, a small break in the clouds 
showed us the moon and corona. Instantly I altered my declination so a$ 
to put me on the corona, and clamped. On looking through my analyser 
I saw bands which were white-centred, and which became brighter on 
rotating the analyser from left to right. I turned the analyser until they 
disappeared, marked the angle on the paper circle, and recorded the obser¬ 
vation. Before I could rotate the analyser, so as to obtain the bands of 
considerable strength, the cloud closed over again, and in about another 
minute the reappearance of the light showed that the totality was over. 

The sun did not reappear for about half an hour, when I proceeded to 
determine the point on which my telescope was fixed. As near as I could 
determine, it was about 30" west of the vertical in the upper quadrant, and 
about 9' or 10' from the sun’s limb. 

The index was originally placed in the vertical, and the angle at which 
the bands disappeanxl was 57*. This makes the angle turned through by 
the analyser 80” to 82''. 

The index was not exactly perpendicular to the bands, but very nearly 
so; this difference being allowed for, as also taking into consideration the 
probability of my reading being 2” or 3“ too small, owing to my marking 
off the angle whem the bands cea.scd to be detected, renders it almo.st 
certain that one of the mnitral lines of the wedge was in the vertical to 
cause the bands to disappear. This will give for the pUvne of polarization 
eithi^r the vertical or the horizontal; since, however, the bands were white- 
centred before disappearing, the plane of polarization must be the vertical, 
since the bands arc white-centred when the plane of polarization and the 
plane of .symmetry of the Nicol are in the same quadrant with respect to the 
neutral lines of the wedge; and the latter plane was nearly parallel to the 
index, making an angle of about 80® with the bands. 
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Although this angle is considerably greater than 45® (the position 
giving greatest intensity), still very strong bands were seen in previous 
observations with polarized light, and the fact of the polarization of the 
corona is thus rendered more decisive, as the bands seen during totality 
were of considerable intensity. The bands seen were so strong that I feel 
confident that if the light on the moon’s limb or in the neighbourhood of 
the sun in the preliminary observations were so strongly polarized, I must 
have discovered bands notwithstanding the quantity of unpolarized light in 
the field. During the period when the total phase was visible, which I 
estimate at 10 seconds, light cirrus was passing’over the moon and corona. 

In the hasty glimpse which I had of the phenomenon I saw some 
prominences, but did not notice their position. The corona appeared to 
me to extend at least 16' from the moon’s limb. 


Mr. W. H. H. Hudson. 


36“ 34' N. ) San Antonio, Spain, 

4° I® W. / 22nd Dec., 1870. 


MS. Reports of the 1870 Expedition. 

Instrument. —^Telescope, 3^ inches aperture, focal length 4 feet, negative 
eyepiece, with a magnifying power of 40. Polariscope.—Double¬ 
image prism, with slit subtending in the focus about 50' by 17'. 


Description of 
instrument. 

Polarization de¬ 
tected on moon’s 
surface and also 
on corona at a 
part near the 
vertex. In both 
instances the slit 
of the diaphragm 
was found to ^ 
vertical when the 
two images were 
of equal intensity. 


There was a diaphragm in the eyepiece of the shape of a long 
parallelogram between the field and the eye-lenses. Outside the eye-lens 
was a double refracting prism of Iceland spar, which caused such a sepa¬ 
ration of the images that when it was a maximum the short sides of the 
parallelogram were in the same straight line, and the adjacent long 
sides just overlapped. This was the position in which it was used. The 
cap containing the prism .was furnished with a touch-mark consisting 
of a projecting spoke. When in adjustment, as above described, this 
mark was parallel to the short side of the parallelogram, and marked the 
plane of polarization of the image remote from it when the whole appa¬ 
ratus was turned round, so that the difference of intensity was greatest. 

A cardboard tube lined with black velvet was fixed at the object 
end of the telescope, projecting 14 inches from the object-glass, to 
prevent reflexion from the interior of the tube. On the Friday (the i6th) 
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preceding the eclipse the instruments were fitted up at San Antonio, 
three miles or so from Puerto de Santa Maria. 

At first the light from almost every object seemed to be polarized. 

This was accounted for by the want of perfect blackness in the tube of the 
telescope, and supposed to arise from reflexion in the interior. To correct 
this a projecting nozzle lined with black paper was first tried, but found 
insufficient. Black velvet was next had recourse to, and apparently with 
success. 

On the night of the 17th, or rather morning of the i8th, I wasPoM«tion 
obsciwing the moon, and noticed that the light appeared to be polarized, raw ur tlie bright 
not expecting to have been able to detect the polarization of the light" 
refloefiid from the moon. I called out to Mr. Moulton, who was observing 
at the same time, and he had also seen bands across the moon with his 
instrument. 

On repeating the observation, T detected no polarization, arid Mr. 

Moulton saw no bands. 

W(! were led to aecount for this by the presence of thin clouds. 

When th(‘ clouds w(.‘ni thick, and whem the sky was quite clear, I could 
detect no difference of intensity on turning the analyser. When there were 
thin clouds, and evem when no clouds were visible to the eye, but when 
their (existence was rendru'ed probable by the neighbourhood of visible 
clouds, the polarization became manifest. 

T subserpiently repeated these experiments near the sun at noon, 
when the sun was so chjar that I had to use a dark glass; there were, 
however, light clouds about. I observed the sky in the immediate neigh¬ 
bourhood of the? sun, approximat(dy within a radius of its limb, and at rdltii'I/iitiim seen 

wilhiu a ruIIiis uf 

several parts 1 found the light pedanzed, the plane of polarization being 
always radial. Some of th(\sc obsm-vations Mr. Ladd verified at the time. 

I detected no polarization when thick clouds were on the sun, either 
on the sun or in its immediate nffig'hhourhood, but at a greater distance- 
two or three radii from the limb—T found polarization, and again the plane 
was normal to the limb. 

I repeated the.se observations during the progre.ss of the eclipse 
after first contact and before totality. 

I found polarization on the moon’s limb immediately after contact. I’darimiion swn 

, ^ (Ml dark nionn lie- 

I found the same again later at 11 h. 32 m. (ir h. 39 m. 20 sec , G. T.); the 
Royat, Astuon. Soc., Vol. XLT. 39 



Ohsen’ation 
during totality. 
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polarization was more decidedly marked, and'I determined its plane to be 
at an angle of 45° to the horizon, and inclined towards the west. 

Again, at 3 m. before totality, when thick clouds came on, I found no 
polarization visible. 

I tested the corona for polarization before totality, and found none. 
This observation was not completed before totality; in the course of it 1 
heard a shout from behind me of “ The corona! ” 

I tested the moon’s surface for atmospheric polarization; I found 
that it was visible, and that its plane was the same as that I had deter¬ 
mined before totality as above. 

The clouds drifting across the moon were perceptible, and the 
mountains in the moon were not. 

I examined the corona for polarization near the apparent upper sur¬ 
face of the moon; I found that it was apparently polarized, and that the 
diaphragm was vertical when the two images were of equal intensity. I 
did not determine its plane, but it must have been inclined at 45" to 
the horizon, and therefore neither radial nor tangential. 

I draw the following conclusions from the observations made during 
the eclipse and during the previous week:— 

1. All observations of polarization made with telescopes that have 
not been previously tested for blackness inside are utterly untrustworthy. 

2. That the appearances of polarization are presented when light 
shines through a thin cloud, whether the said cloud is visible or in¬ 
visible. 

3. That this effect is not produced by clouds above a certain thickness. 

I estimate the thickness of a cloud by its darkness,—the quantity of light it 
absorbs. 

m 

• 4. I believe that the polarization of the corona which I detected was 
simply due to the intervening atmosphere. 

. 1 am not perfectly certain of the absolute success of the black velvet 
arrangement. I think that there may have been some slight reflexion in 
the tube; had the light been stronger, this might have had a perceptible 
effect, but as the light was so much cut off by clouds I believe that it was 
practically successful. 

I believe the light was quite sufficient, and the instrument sufficiently 
sensitive to enable me to speak with great confidence when I determined 
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that there was polarization, and to prove that when I failed to detect it, it 
must have been very small. .My determination of plane is certainly within 
5®, and probably closer. 


Mr. Ladd. 


36” 34' N. ) 
4“i6'W. ) 


San Antonio Vineyard, about 3 miles from 
SAN'tys. Maria, Spain, 

Z2nd Dec., 1870. 


MS. Reports of the 1870 Expedition. 


Instrument, —Telescope, 3-inch object glass, power of 40, field of view of 
about i“. Polariscope a plate of arragonite, cut perpendicular to 
one of the optic axes, viewed with a double-image prism. 


I looked for polarization on the moon’s surface before totality, but s^rongpoiariai- 

■' tion_.spriiipn.G!; up 

failed to detect it until about a minute before the total phase came on ; it 
then increa.sed in amount until the coloured ring.s were perfectly visible. iwou. 

On directing the instrument to the corona, I found the rings much 
brighter and much more distinct than on the disc of the dark moon. The 
polarization faded off into the clouds. 


Professor W. G. Adams. 37" H' o" N.) Augusta, Sicily, 

15“ 13' E. j sand Doc., 1870, 

MS. Reports of the 1870 Expedition. 

Telescope with 2-J-inch object glass, mounted on an 
altitude and azimuth stand; focal length 31 inches, diameter of 
field of view about 50', magnifying power 25. ,In the principal 
focus of the erecting eyepiece was fixed a plate of right and left 
handed quartz,* with a small Nicol’s prism for an analyser. 

The rim of sunlight got rapidly thinner and shorter, and was just^-;«j-‘^„ 
breaking up into sections of different lengths, when a heavy cumulus cloud ;^liou (loLccle'd* 
came over and obscured the whole. For a full minute after this nothing 
was seen; but having kept the telescope gradually moving, I then found 
the moon still in the centre of the field, and saw the dark limb at north and 
south points well defined, but saw no light of the corona at these points; 

♦ Cut from a natural crystal—witli tlie two fidds sUglitly overlapping at the line of 
junction. 
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in the upper left-hand quadrant I saw light of corona and prominences 
extending over 20° or 30® of the limb, and I also caught traces of light on 
the west. I could not distinguish any colour or any traces of polarization 
on these portions of the corona, which were seen through a thinner part of 
the cloud. 

The moon and corona were again obscured, and after a few seconds I 
again detected light necir the point of emergence, and placed it in the 
centre of the field, with the line of division of my biquartz radial to the 
moon, but I could detect no trace of colour on the two sides of the crystal. 

It was evident that the biquartz was not sufficiently delicate to detect 
any polarization of corona or cloud under such unfavourable circumstances. 
The rim of sunlight then became continuous, and totality was over. 


Corona seen 
through opening 
in cloud.s during 
latter part of 
totality. Polari¬ 
zation at three 
points on corona 
near to the sun’s 
limb found to be 
either radial or 
tangential. At a 
distance of 30^ 
from limb no 
polarizalion 
detected. 

Clouds before 
the sun at the 
beginning of 
totality—par¬ 
tially clear after. 


First observation. 
Fringes of maxi¬ 
mum intensity 
when tangential 
at A. 


Professor Blaserna. 37° 14' o" N"! Augusta, 

15° 13' E J 22nd Dec., 1870. 

“ Rapporti della Commissione Italiana,” p, 48. 

Instrummt .—A small telescope with an erecting eyepiece, giving a 
power of 30 and a large field capable of containing the whole 
of the disc of the moon, and a portion of the corona. Between 
the eyepiece and eye of the observer, was a Savart’s polariscope. 

II primo momento della totality, non pot^ esser osservato del posto 
che occupavo. Un cirro, posto avanti al sole, andava ingrossando piu e 
pill, per la successiva condensazione del vapore acqueo, prodotta dal raf- 
freddamento dell’ aria nel cono dell’ ombra lunare. Nel momento, in cui 
I’ultimo filetto di sole doveva sparire, una piccola nube opaca si pose avanti 
al sole, e copri interamente tuto il fenomeno. L’ osservazione e con cio lo 
scopo, per cui tauta spesa si era fatta di tempo e di danaro, pareva fallita. 
Ma poco dopo, la nube trasportata dal vento in direzione contraria al movi- 
mento apparente del sole, scopri una parte della corona dal lato verso 
occidente, la quale divenne sempre pih e pih visibile, e verso la fine della 
totality si potd vedere tutta la corona, quantunque velata e frastagliata 
da sottilissimi cirri. 

Appena apparve la prima porzione della corona, vi diressi il mio 
cannocchiaie, presso a poco al punto A, e trovai la corona fortemente pola- 
rizzata. Ebbi le frange al massimo d’ intensitcl, quando erano parallele 



Polariscopic Observatmis. 309 

alia tangeiite al disco solare o lunare, nel modo indicato nella figura 
colie linee (1,1)- 

Girai allora il polariscopio di 90° e le trovai di nuovo al massirao, quando 
erano nel senso del raggio. 

Allora spostai orizzontalmente 
il cannochiale fino al punto A' dis- 
tante da A: di circa un diametro 
lunare. Il punto A' era libero di 
cirri, e non ostaiite la piu grande 
attcnzione e per quanto girassi il 
polariscopio, non potei scorgere 
alcuna traccia di polarizzazione. 

Ritornai col cannocchiale al punto 
A, e trovai il fenomeno esatta- 
mente come prima. 

Esaminai quindi il punto B, 
posto air iiicirca 45" piu sotto del 
primo. La polarizzazione era la stessa in quanto a intensitil; ma le frange 
nella loro intensita massima avevano la direzione ncl senso della tangente, 
come e indicato nella figura dalle linee {2, 2). 

Portai il cannocchiale fuori al punto B' e non vidi nulla. 

Allora lo diressi al ijunto C, situato alia parte piu bassa dell’orlo lunare; 1^15 
trovai la stessa forte polarizzazione, e le frange al massimo di nuovo nel“‘'''' 
senso della tangente (linee 3, 3), mentre il punto C', ancora immerse nei 
cirri, non era punto polarizzato. 

In tan to Lutta la luna si era fatta libera dalla nube opaca, e tutto il suo 
orlo appariva circondato dalla corona. Portai allora il cannocchiale alwiKK^h® 
punto 1), il quale si mostro pure fortemente polarizzato, e mentre cercava"'’ 
la direzione delle frange al massimo d’ intensity, apparve dal lato opposto 
il primo raggio di sole, a guisa di luce elettrica, e tutto il fenomeno spari 
come d’ incanto. E per quanto cercassi tutt’ intorno, non vidi piu traccia 
di luce polarizzata. 

Allora, avendo ancor fresca la memoria del fenomeno osservato, cercai ^ 

nel cielo sereno un punto, ove 1’ aria atmosferica mostrasse la polarizza- 
zione d’ intensitil uguale a quella che avevo visto nella corona. Trovai toSuy.'*" 
che se si guarda nel cielo sereno a 50° dal sole, la polarizzazione atmos- 
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Faint polanza- 
tion on moon’s 
disc. 


Polarization on 
moon seen 
through break u 
cloud perpen- 
dicular to 
horizon. 


Polarization on 
clouds inclined 
to horizon as 
indicated in the 
diagram. 


31:0 

ferica presenta un fenomeno uguale in forza a quello da me osservato. 
Nei miei preparativi io mi preoccupava di aver forse da fare con un feno¬ 
meno debole: ho trovato invece un fenomeno brillante e cosi facile a 
verdersi, che in veritcl non occorre grande abiliti- per osservarlo. 

Devo finalmente aggiungere, che le frange erano nettamente visibili, 
quantunque meno intense anche sull’ orlo lunare, come 1’ ho indicate sulla 

fig. I, 


Professor W. K. Clifford. 37° 14' o" N.") Augusta, Sicily, 

15° 13' E. J 22nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

Instrument. —Telescope, 3-inch object glass, diameter of field of view 
about 35'. Polariscope composed of a pair of Babinct’s wedges 
mounted in front of a Nicol. 

I kept my right eye covered for about an hour before totality. The 
pointer of the instrument was so arranged as to indicate the plane of 
polarization for bright centre maximum. 

Nearly all totality the disc was covered by a cloud, but a break in the 
cloud passed over it about ten seconds before the eclipse ended, taking 
four or five seconds in passing. The telescope was then directed to the 
disc of the moon, and clearly indicated polarization in a plane perpen¬ 
dicular to the horizon. 

I determined the plane of polarization on the cloud to the right and left 
of the sun, and on the disc of the moon while it was covered. The results 
are indicated in the following diagram : in which, however, the positions in 
regard to the sun must be considered as only approximate. The upper 
number indicates the reading when the disc of the moon was covered, 
the lower when uncovered. 



A similar diagram was prepared beforehand, with the positions num- 
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bered in the order in which they were to be observed. After determining 
the maximum, I called out the number indicated by the pointer, which was 
written down for me by Sapper Munro, of the Royal Engineers. The lines 
were distinct all the time, but the position of the maximum was probably 
subject to an error of about three degrees each way. The observations on 
the right were made twice over, giving identical results. 

At the moment when the cloud was away* I saw the corona; its breadth 
was about an eighth or tenth part of the moon’s diameter, on the side 
where the sun was about to emerge. I also caught a glimpse of a 
prominence, but the time was too short to pay any attention to it. 

The two positions on either side next the sun were determined by 
setting the edge of the disc just into the field, the others by guessing the 
amount of motion of the tele-scope which was equivalent to the diameter of 
the sun. This operation had been previously practised The field was a 
little larger than the sun’s diameter. 

^ From the accounts of other observers stationed at Augusta, it appears that the clouds 
mentioned by Prof. Clifford were comparatively dense, low-lying cumuli. 

It is well known that cumulus clouds are themselves very bad polarizers; any polarization, 
therefore, which was observed iqion their under surfaces must be taken to be the polarization 
of the intervening column of air, which at Augusta would certainly not have been more than 
half a mile high; the particles lloating in this lower air would be illuminated on their 
under sides, i)rincipally by lateral reflexions from the surface of the sea in the immediate 
neighbourhood. 

This will no doubt explain tlie great difference between the inclination of the plane of 
polarization upon the dark moon when uncovered, and when covered by cloud. 

For when uncovered the resultant plane of polarization is determined by the illumination 
derived in all directions as far as the limit of the atmosphere; while when covered it is more 
dependent upon the local causes near to the observer. At Augusta the observers were situated 
on a narrow neck of land, and a line drawn through their station perpendicular to the azimuth 
in which they were observing would have passed in the one direction out to sea over a good 
reflecting surface, while in the other direction it would have passed over a little bay of not more 
than a mile in diameter and then over the land. 

This would cause the lateral illumination of the lower air to be greater from the S.E. 
than from the N.W., and may account for the inclination to the horizon of the lower-air 
polarization. 

While the higher-air illumination would in a great part be derived from light which had 
been reflected from the upper surfaces of clouds and from a much larger extent of country, we 
might therefore expect to find the resultant plane of polarization more nearly perpendicular 
to the horizon. 
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Second obsemf 
tioo, 


g^een ;* below the moon they also matched, and I noted them as red and 
red. 

The accompanyingf figure represents my field of view. I did not 
pay attention to the series of colours intervening on either side, and can 
only speak positively as to the following facts. 

I St. That the vivid colours extended as far as 
the edge of the field of view. 

2nd. That the colours on either side of the line 
of junction, both above and below, matched. 

3rd. That green was the prevailing colour of 
the area above the moon, and red the prevailing 
colour below. 

4th. That the' moon was comparatively colourless. 

Having made a note of the position of the colours—^with regard to 
the line of junction—I passed on to my second observation. 

The line of junction was shifted parallel to itself, till it cut off an arc 
of some 90° from the moon’s eastern limb. 

The colours on the corona contiguous to the 
line of junction were now widely different. At the 
upper limb the field was green upon the left hand 
and red upon the right, while at the lower limb the 
colours were reversed, and the red field was upon 
the right hand while the green was upon the left. 

My attention was so entirely devoted to noting 
the colours near to the line of junction, that I did not even remark whether 
they extended as far as the eastern edge of the field, or what were the 
colours on the other parts of the corona. 

First observation After making a note of the position of the colours, I moved the 
line of junction back till it bisected the moon, and repeated the first 
observation. I noted again, as before, that the colours at the line of 
junction matched, and were green above the moon and red below. By 
at the line of junction, I mean that my attention was directed to an area of 
say, 8' or 10' in diameter, abutting on either side of the line of junction. 



repeated. 


* See the second note on p. 267, See also Professor Pickering’s observation with a 
biqnartz, giving the sensitive tint, on p. 299. 


Polariscopic Observatmis, 


315 

and that the general effect of colour from such area was green above and 
red below, 

I then moved the line of junction into its old position in observation SMoi.aoWva- 
No. 2, and noted that the colours wereas before strikingly different on either 
side of the line of junction; green and red above and red and green below. 

I then turned the eyepiece and quartz plates through a right-angle, Third ob.serva- 
so that the line of junction was now horizontal, and the moon was brought 
to the centre of the field. The colours were as in the fig. On the right 
hand—that is, on the moon’s western limb—^they 
matched on the two fields, and I noted them as green 
and green ; but on the left-hand side they did not 
match, and I placed upon my notes, ‘red* above and 
green below; ’ but what tints of red or green these 
words refer to, I am not now able to recall. 

My attention was taken by a red ray, with 
.sharply defined edges, in the lower left-hand quadrant. At first the idea 
I)assed through my mind that it must be caused by a flaw or .small cross 
crystal in the biquartz ; but I had observed none before, and it shifted with 
the corona as I moved the telc.scope. I felt very uneasy, as if I were 
observing something which ought not to be there; but, nevertheless, made 
a note of the ray, drawing at the time two lines in my note-book, to repre¬ 
sent its edges, and writing the letter R upon it, to signify Red. The 
two linos were very hurriedly drawn, and I am not sure that their in¬ 
clination and position even approximately represent the inclination and 
position of the edges of the ray. The two lines a b and c d va. the last 
fig. are in the position of the marks made on the note-book at the time. 

Totality was passing very quickly, and the sapper, who was counting 
the seconds, now gave the time as ten seconds more. I therefore left the 
large telescope, and before applying my eye to the finder, gave a passing 
look at the corona with my undefended eye, but was completely dazzled by 
its light, and the only impression which I derived was of brilliant, spurious 
rays, springing from all sides of the moon. 

I then went to the finder, just in time to see that there were bright 
colours upon the corona, but I had not noted the position of any of the 
colours when the sun began to reappear. 

* See the note on p. 271. 
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Mr. H. Samuelson, M.P. Near Villasmunda, Sicily, 

22nd Dec., 1870. 

“Nature,” Feb. i6th, 1871, Vol. iil., page 311. 

Instrument .—Savart with naked eye. 

Air ijokrizadon ^ During the time occupied in perfecting the necessary preliminaries I 
SK™ noticed the position and the structure of the cloud-banks, which were 
instilling into our minds feelings of the keenest anxiety. We were stand¬ 
ing in the centre of what I may describe as a comparatively cloudless 
longitudinal “slit” in the sky, which was otherwise completely covered; 
so that while over our heads the sun was shining brightly, its refulgence 
obscured only occasionally by light fleecy flying clouds, to our front and 
rear were lying parallel lines of heavily-banked “ cumuli-strata,” running 
from north-west to south-east.* During totality I made the following 
observations with a Nicol’s prism and Savart’s plates, in the use of which 
instrument Mr. Ranyard had instructed me, and with which I had con¬ 
stantly practised during our week’s preliminary residence in camp at 
Augusta: viz., I determined the polarization of the sky at two points,f (i) 
high up on the sky to the S.E. of the sun, (2) under the sun; and at both 
these points I found the plane of polarization to be vertical. Totality 
ceased while I was making a third observation. 


Prof. C. S. Peirce. 


Villa San Giuliano, near Villasmunda, 
22nd Dec., 1870. 


Seen through 
opening in 
clouds. 

Polarization at 
two points upon 
the corona, each 
about 6 ' or 7' 
from the moon’s 
limb, and differ¬ 
ing in position 
angle by about 
90 , found to be 
nearly radial, 
being inclined 
aboi«t 6" more 
towards the 
veqdcal. 


“ United States Coast Survey Reports,” 1870, Appendix 16. 

Instrument .—A telescope and Savart’s polariscope. 

(p. II.) Fortunately, a very small opening occurred in the clouds, 
so that the observations could be made, although under disadvantageous 
circumstances. I had previously tested the telescope for polarization, and 
found none perceptible. The plan was to set first upon the dark face ot 
the moon and turn the polariscope so that the bands disappear, and then 

* The two cloud-banks were approximately at right-angles to the azimuth in which we 
were viewing the sun. See a small sketch map given in “_^Nature,” Vol. iii., p. 310. 

t According to Mr. Samuelson’s verbal description, given a few minutes after the end ot 
totality, point (i) was situated about 15° from the sun, at about the same altitude as the sun ; 
point ( 2 ) was 8® or to® below the sun. 
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observe the position angle (from the centre of the moon) of that part of the 
corona on which the bands attained their maximum. I observed two parts 
of the corona, differing 180°* in position angle, and found the plane of 
polarization to be about 6° from the radial position, being more nearly 
vertical. The parts observed upon were 65“ and 145° from the vertex to¬ 
wards the east in position angle. The measures were made upon a part 
about 6' or 7' from the limb. The measures both of the position of the 
plane of polarization and of position angle were recorded by scratches 
upon the lacquer of the eyepiece, the edge of the polariscope affording 
the means of measuring the latter. 


Prof. Eastman. 37° 3' S3" N. Syractoe, 

15° 16' W. j 22nd Dec., 1870. 

“ Washington Observations,” 1870. Appendix I., p. 126. 

Instrument. —Equatorial telescope 3-25 inches in diameter, and a 
Savart’s polariscope. 


[At the commencement of totality] I turned the telescope upon Obwrvation^^ 
the dark face of the moon, and saw alternate dark and light bands of Sofpoiar!- 
nearly equal intensity over the whole surface; but the distinction was tlie moon and^ 
a little less marked at the centre of the moon. These bands were not™«. 2 ^‘The 
changed in distinctness or tint during a complete revolution of tbe mwep'o 
polariscope. I then moved the telescope so as to take successively 
into the field portions of a belt of the sky outside the visible limits 
the corona, extending completely around the moon; but the alternate dark SJbtauheir'""* 

«.i«i •• -I 11 ‘I** • nmxinium when 

and light bands remained the same in tint, though they varied in intensity langeudiil and 
or distinctness, according to the position of the clouds. Where the sky was 
nearly clear of clouds the definition of the bands was about the same as on 
the dark surface of the moon, but the definition was very much improved 
whenever a denser portion of the cloud was in the field. 

I then moved the telescope around the moon in such a way as to keep 
the lower and denser portion of the corona near the middle of the field, 
with results similar to those derived from the examination of the sky beyond 
the corona, except that the intensity of the tint of the bands was at its 


* Queiy 90*. 
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maximum when they were parallel or perpendicular to a tangent to the 
moon’s limb. Once I thought I detected a faint tinge of gfreen in the 
bands, but I was not able to see it again. I also saw a faint but decided 
red tinge in the bands over what I at first took to be a very dense portion 
of the corona on the south-west limb of the sun, but on more .careful 
scrutiny it proved to be a cloud moving easterly. 

Mr. G. Griffith. 37° 3' N. "j Syracuse, Sicily, 

15® 16' W. J 22nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

Instrument. —^Telescope, inches aperture, focal length 50 inches. 

The polarimeter consisted of a Savart’s polariscope, with four 
plates of glass placed in front of the eyepiece to be used as 

depolarisers. A small 
index moving over a 
graduated card disc* in¬ 
dicated the angle which 
the plane of polarization 
made with any fixed 
line. A similar index was attached to the. glass plates, to in¬ 
dicate the angle through which they had been turned when the 
fringes disappeared. 

principal section of the Nicol’s prism was placed at right-angles 
to the plane of reflexion of the glass plates, and when the latter plane coin- 
to^Xthewest! cided with the plane of polarization of the lierht examined, the white-centred 
fringes were of maximum brightness, and at right-angles to the plane to be 

On corona, near « , . « 

lowest point of determined, 

moon .s limb, ^ 

^tion parallel* to In some preliminaiy experiments we had ascertained that when the 

but polarin^er ’ quantity of polarized light under examination was small, or when it was 
is™ from «rtc* accompanied by much unpolarized light, it was difficult to determine with 
plane j)f polarm- certainty and rapidity whether the fringes were dark-centred or white- 

vertical, plates 
turned through 

39"1 * This graduated card disc is not shown in the figure; it was attached to the body of the 

telescope so that the tube on the right hand could be passed through its centre and fit into the 
adapter of the telescope. The index showing the position of the plane of polarization was fixed 
at right-angles to the tube, so as to revolve with the box of the polarimeter. 
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centred, until the plates were moved from their zero position; when this 
was done the intensity of the fringes increased if they were dark-centred. 

On the morning of December 22ad, soon after ten o’clock, a cold wind 
began to blow with an intensity which went on increasing until the time of 
totality was over. About twenty-five minutes before the commencement of 
totality a dense clOud passing up from the S. W. came over the sun, and our 
prospects of witnessing the phenomena of totality became very gloomy. A 
few minutes, however, before 2 p.m., the sniall crescent of the sun was to be 
seen not far from the edge of the cloud, which was moving away with great 
rapidity. This fact, coupled with the general impression left on my mind, 
leads me to think that the cloud must have had well defined limits, and 
that at the commencement of totality nearly all traces of it had passed 
away from the region of the sky which was between us and the moon. It 
was also noticed, that the spaces between the clouds were of a clear blue 
colour. 

As soon as the last trace of the sun’s disc had disappeared, the central 
part of the moon was brought into the middle of the field of view. The 
Savart’s bands were at once seen with great distinctness, and the polari- 
meter was rotated so as to produce the maximum of brightness in the bands. 
As had been anticipated, I was unable to determine with certainty whether 
they were dark or white centred, and on turning the plates, it was imme¬ 
diately seen that they were dark-centred; to make the observations as good 
as possible, the plates were brought back to zero, and again turned with a 
similar result. 

The polarimeter was then turned through an angle of 90°, and the 
bands became white-centred and of maximum intensity. The plates were 
then turned until the bands disappeared. 

The plane of polarization of the light under examination made an angle 
of 10'’, with the vertical inclining towards the west. The angle through 
which the plates had been rotated was 32°. This completed the first 
observation. 

It was intended that my next observation should be of the light of the 
corona at a distance of about 4'or 5'from the vertex of the sun. 
telescope, however, which had to be clamped during any observation, 
was accidentally moved by the eissistant, who turned the clamping screw 
towards the opposite limb; and to avoid any loss of time, however small, 



Polaruation on 
corona 135" W, 
of vertex 
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I had the telescope fixed for obsenrlng the extreme south portion of the 
corona- 

The quantity of unpolarized light radiated from the spot observed 
was considerable, the Savart’s bands being seen on a bright background. 

The intensity cilso of the polarized light seemed to be much higher 
than that on the moon’s surface, where I had experienced more than usual 
difficulty in determining the plane; but in the present observation the 
difficulty was still greater. After turning the polariscope about, the plane 
was at length determined, and the plates of the polarimeter were turned as 
before. 

On examination afterwards, this plane was found to coincide exactly 
with the previously determined plane, but the angle of rotation of the plates 
was greater—^viz., 37". 

So much time had been spent on these observations, that it now 
seemed possible to make only one more pair. The telescope was accord¬ 
ingly directed to what appeared to be the brightest part of the corona, 
adjacent to the spot last observed; this was not far off from the point 
where the sun’s light would first reappear, about 135® from the vertex 
towards the west. Here I noticed that the bands were not equally bright 
all over the field of view. Both here and in the observations already 
described, but especially in the first, the bands seemed to consist of only 
a few colours. They were still to be seen on the moon’s disc, a portion 
of which formed the lower part of the field. 

The plane of polarization of the light examined in this observation 
was less thein 3° from the vertical, and the angle through which the plates 
were turned was 39°. When this observation was completed totality was 
ended. 

These observations seem to show, therefore, that nearly five-sixths 
of the polarized light coming from the corona near the sun’s southernmost 
point was due to the same cause as that which seemed to come from the 
moon’s disc. At a spot some 45® from this, a somewhat larger amount of 
polarized light was measured, and the plane made only an angle of 7^ with 
the former plane. This angle exceeds the limits of error in any of the 
preliminary experiments, even when much smaller quantities of light were 
examined; that is, in rapid successive observations of the same spot of the 
sky or a cloud the discrepancies were less. 
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I am inclined, therefore, to believe that the two planes were not 
identical. The increased quantity may possibly be explained by the 
increased brightness during the latter part of the totality of that part of 
the corona: 

How far these observations were affected by the presence of cloud is 
as important as it is difficult to determine. No cloud was observed passing 
between the eye and the moon during the first set of observations. I 
believe, however, that some of the photographs taken by Mr. Brothers 
during the early part of totality show traces of the presence of clouds. 

That there was little or no cloud during the latter part is fairly 
proved by the excellence of the photographs taken during that period. 

Any further discussion of the nature of the corona, so far as it can 
be determined by a knowledge of the state of its light as regards polari¬ 
zation, based upon my observations alone, would evidently lead to no 
useful result; I trust, however, that, compared with the observations made 
at other places and by other observers, they may be of some service in 
determining its complex character. 

Prof.. Harkness. 37° 3' S3" N. 1 Svracuse, 

15* i6' W. j 22nd Dec., 1870. 

“Washington Observations, 1869,” Appendix I., p. 80. 

Instrument .—^Arago polariscope employed with diaphragm and with¬ 
out diaphragm. 

I spent the first ten or fifteen seconds of the totality in examining the Dt^a mpid 
corona with an Arago polariscope. The instrument consists of a plate of 
selenite and a double-image prism, placed almost in contact with each 
other, and mounted in a brass cell 0*43 of an inch thick, for the purpose 
of slipping on to an eyepiece, so that it may be used for telescopic obser- 
vation. The eyepiece contains a diaphragm of such diameter that when 
it is seen through the polariscope two circular fields of view appear, tan- 
gential to each other; and if polarized light is present these fields of view 
are of complementary colours. When the cell is removed from the eye¬ 
piece its field of view has no longer any well-defined boundary, and if a 
beam of polarized light is then examined with it the effect of the prism will 
be to displace one portion of the beam upon another, and no complementary 
colours can appear except at the very edge of the field. Now, bearing in 
Royal Astron. Soc., Vol. XLI. 41 
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mind that the separating angle of the prism is 2° 31', let us apply this to 
the case of the eclipse. Looking at the corona through the polariscope, 
two images of it will be seen well separated from each other, and every¬ 
where else one portion of the sky will be displaced upon another portion 
2° 31' distant. Under these circumstances, no matter whether the sky is 
polarized or not, it can exhibit only its natural colour, unless, indeed, the 
polarization varies so rapidly that its difference at points 2® 31' apart is 
sensible in the* instrument If the corona is polarized in the same plane, 
and to precisely the same extent, as the surrounding sky, the two images 
of it will also appear of their natural colour; but if it is either more or less 
polarized than the surrounding sky these images will be of complementary 
tints, and the arrangement of the tints will show whether the polarization 
is radial or confined to a single plane. In order to discriminate between 
the cases where the corona is polarized to an extent different from the 
surrounding sky, or not polarized at all, it will be necessary to examine it 
with the same polariscope, provided with a diaphragm so arranged as to 
exhibit two fields of view tangent to each other. Then, if the corona is 
polarized, the two images will be of complementary tints, while if it is not 
polarized they will be of their natural colour. The exj)eriments I tried 
were therefore as follows :— 

First I employed the polariscope provided with a diaphragm, and I 
saw that in each field the sky and the corona were of the same tint, but in 
the two fields these tints were complementary to each other. 

Next I employed the polariscope without the diaphragm, and I then 
saw the sky of its natural colour, and the two images of the corona 
also of their natural colour. Clearly, the inference to be drawn from these 
observations is that,, so far as the instrument was capable of determining, 
the light from the sky and that from the corona were polarized to the same 
extent; and knowing that the polarization of the sky is produced in our 
own atmosphere, I infer that that of the corona had the same origin, and 
therefore that when the light was emitted from the corona it was not 
polarized at all. As the tints were faint it was difficult to determine the 
plane or planes of polarization, and I could not spare the time * for the 
attempt. 

* In Captain Tupman’s report, at p. 117, he estimates that Prof. Harkness could hardly 
have been occupied with the polariscope for ten seconds. 
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Mr. J. Norman Locfeyer. 12“ 25' N.IBfeKUL, 

75® o' 6" E.J 12th Dec., 1871. 

“Nature,” Vol. v., p. 218. 

Insirmnent.—K. small telescope with a low-power eyepiece and a field 
of 3° or 4° in diameter, used first with a Savart’s polariscope and 
secondly with a biquartz. 


I next went to the polariscope, for which instrument I had got 
Mr. Becker to make me a very time-saving contrivance—a double eye¬ 
piece to a small telescope, one containing a Savart and the other a 
biquartz. In the Savart I saw lines vertical over eveiything—corona 
prominences, dark moon, and unoccupied sky. There was no mistake 
whatever about this observation, for I swept three times across, and was 
astonished at their unbrokenness. 

I next tried the biquartz. In this I saw wedges faintly coloured 
here and there; a yellowish one here and a brownish* one there, with one 
of green on each side of the junction, are all the colours I recollect. . . . 

Three minutes after the eclipse was over I returned to the Savart, 
and saw exactly what I had seen during the eclipse: the vertical lines were 
still visible! 


I. With Savart, 
lines vertical 
over everything, 
a. Withbuiuartz, 
vredges faintly 
coloured yeUo'vr- 
ish, brownishf 
andgi^on 
each side of the 
line ofjunctbn 
3. Vertical air 
pplariaatioii, 
visible for 3 m. 
after totality. 


Mr. J. Broughton. n® 24' N.)Dodabetta, near Ootacamund, 

76® 43" E.J I2th Dec., 1S71. 

Report of Colonel Tennant, Calcutta, 1872, p» 

InsbmmenL —Sayart's polariscope,! and naked eye. 

No polarization was observed near the sun until the instant of totality, 
when the bands instantly and strongly appearM with the light of the corona, a 
etc. I could see no change in the polarization in about half a degree from 
the sun, though of course the light was fainter. The plane of polarization 
was that of the vertical, through the sun’s centre the bands were quite 
perpendicular to the eye), when strongest. 

I had previously set the polariscope by the sunlight reflected from the 
surface of water. I could see no faint bands by looking at the moon s disc. 

* See remarks on p. 267, 

t Mr. Ladd informs us that the field of the Savart made use of was certainly more than 
10® in diameter, and that the thickness.of the quartz plates was such that as used with the 
naked eye the bands would each subtend about one-third of a degree in breadth. 
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Mr. G. K. Winter, 


India, 12th Dec., 1871. 


The corona close 
to the moon's 
southern limb 
was found to be 
radially 

poIajizM. At a 
distance of 10' 
from the limb 
the amount of 
polarization was 
found to he 
considerably 
greater. 


No polarization 
observed on the 
moon's disc. 


The “ Philosophical Mag-azine ” for March, 1872, pp. 191-3. 

Instrument. —^Telescope, 275 inches aperture, and 30'inches focal 
length, mounted equatorially. Polarlscope.—Savart, with polari- 
, meter of four plates. 

Although quite convinced myself of the fact of the radial polarization 
of the corona, I was anxious this time to place it beyond doubt by taking 
actual measurements of it in such a position that if the polarized light 
proceeded from the unobscured portion of the earth reflected into the 
atmosphere, and again back to the eye, it could not be measured. I there- . 
fore chose the southern limb for my observations, and carefully got my 
bands radial to the sun, and consequently making but a small angle with 
the horizon before totality, keeping the field as nearly as I could in the 
same position-angle with respect to the sun by means of the right-ascension 
tangent-rod during totality. 

Immediately totality commenced the white-centred bands appeared. I 
turned the axis of the frame with the glass plates until the bands disap¬ 
peared. The angle the plates had to be turned through was 35°. 

I then turned the declination tangent-screw slightly, so as to get a 
portion of the corona a small distance from the limb (I think about lo') 
into the field. The plates had then to be turned through an angle of 45® 
before the bands disappeared. Three other measurements were taken in 
about the same position, the result showing that the polarization increased 
considerably with distance from the limb. 

It is evident that if the polarized light were really due to the reflexion 
from the unobscured portion of the earth, it would be polarized in a plane 
nearly at right-angles to the plane of my bands, and consequently its 
polarization could not be neutralized by the plates of glass in the position 
in which they were used. When the plates were inclined so as to neutralize 
the corona polarization, I saw faint black-centred bands on the portion of 
the moon’s disc in the field. I did not observe any when the plates were at 
right-angles to the axis of the telescope, but I think I should have noticed 
them if they had existed; so that although there was a sensible amount of 
light on the moon’s disc, sufficient to show bands when polarized by the 
glass plate-s, I do not think it was perceptibly polarizdd itself. 
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The gflass plates used in the polarimeter were the thin plates used for 
mounting microscopic objects. I have not yet determined their refractive 
index; but, supposing them to be of crown glass, and that i‘54, then 
from the table given in Professor W. G. Adams’ paper in the March 
number of the Phil. Mag. for 1871, we get the following figures for the 
proportion of polarized light as shown by my measurements:— 





Angle of Plates. . 

Proportion of 
Polarized Light, 




"WholeLight®! i. 

I St 

Close to the limb 

- 

35° 

•158 


/At about 10' distance from the limb - 

4S° 

•357 

2nd 

" 


40° 

•21? 




4S° 



\ 

19 

tt 

4S° 

•257 




Mean of 2nd series 

•24S7S 


Mr. W. J. Lewis. 


9' 40' N.'l Jaffna, Ceylon, 

79° 59' Ej I3th Dec., 1871. 


MS. Reports of the 1871 Eclipse Expedition. 

Instrument .—A refracting telescope of 375 inches aperture and 63 
inches focal length, mounted so that the telescope could be readily 
carried round the corona at a small height above the moon’s limb. 
Polariscope.—^A pair of compensating quartz wedges, with angles 
of 2°, placed in the focus of a positive eyepiece, and a Nicol’s 


prism between the eyepiece and eye. 

The instrument employed for investigating the polarization of the 
corona was, with the exception of the stand, the one that I used for similar 
observations in Spain on the occasion of the total eclipse of the sun on the 
22nd of December, 1870. The equatorial stand, which was kindly lent by 
Lord Lindsay, was so constructed that the polar axis could be adjusted for 
any latitude exceeding 38“; and to render it available for observations at a 
station near the equator, a brass piece, equivalent to a wedge having an 
angle of 33°, was introduced between the part immediately supporting the 
polar axis and the horizontal base of the stand, on which the clockwork 
was placed. 

The telescope, for which I am indebted to the kindness of the Astronomer 
Royal, was one of the old collimators belonging to the Greenwich Observa- 


No traces of 
polarization 
could be detected 
in the neighbour¬ 
hood of the sun 
before totality. 

X. At the 
begi^ing of 
totality strong 
black-centred 
bands indicating 
radially polariz^ 
light were 
observed on a 
part of the corona 
6' or 7' from the 
limb. 2. The 
telescope was 
then moved 
round the corona, 
and the bands 
were observed to 
fade and then 
reappear as white- 
centred, and then 
again to fade 
and reappear as 
black-centrcd. 
The interval 
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between two 
successive dis* 
appearances 
seemed about 
00“. 3. The ■ 
bands were 
observed to dis¬ 
appear when 
the telescope was 
directed to a 
point on the 
horizontal 
diameter through 
the sun’s centre. 


tory, the object glass having a focal length of 63 Inches and an aperture 
of 3*75 inches. The telescope was connected with the declination axis by 
means of an intermediate piece of apparatus, which enabled the observer 
to make the axis of the telescope describe a conical surface, the angle of 
the cone being capable of adjustment to any angle not exceeding 2° 15'. 

The vertical angle of the cone employed in observing the corona was 
about 45', and the telescope was so arranged that the centre of the field 
was in every position between 6' and 7' from the sun’s limb. In different 
positions of the axis of the telescope, whilst describing this conical surface, 
the principal plane of the Nicol’s prism, and the analysing eyepiece retains 
the same position in the telescope, and makes a small angle less than 45' with 
its original position; it may therefore be considered to retain a constant 
direction. 


The analyser consisted of a pair of compensating quartz wedges, 
having angles of 2°, as suggested by Prof. Stokes. These were placed 
at the focus of the positive eyepiece of the telescope. The Nicol’s prism 
was placed between the eyepiece and the eye, and so arranged that the 
principal plane of the Nicol’s prism was, as nearly as possible, inclined at 
45" to the line of bands, seen when the instrument is directed to objects 
whose light is plane-polarized, and for which direction the term “ neutral 
line of the wedges ” is convenient. By this arrangement the bands were 
black-centred and strongest when the principal plane of the Nicol’s prism 
was in the plane of polarization. By “ principal plane of the Nicol’s prism ’ ’ 
is meant that plane which is parallel to the principal plane in the crystal 
from which the prism has been made, and is perpendicular to the plane of 
analysation of the light passing through the Nicol’s prism. 

Observations .—Some days before the eclipse the telescope was directed 
to white clouds in different portions of the sky, but the maximum amount 
of polarization observed was so small as to justify me in considering the 
telescope free from any polarizing influence. 

During the partial phases observations were made to determine 
whether polarization could be observed, especially in the. neighbourhood 
of the moon; but -no trace of bands was seen. - . 


The telescope was initially directed to a point in a plane parallel to 
the earth’s equators passing through the sun’s centre at a distance of about 
6' or 7' from the limb. The eyepiece had been placed with the . neutral line 
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of the wedges approximately in the vertical plane, passing through the sun’s 
centre, and a diaphragm-plate having a circular hole such that the field of 
view was about 5' was used. On observing the corona after the commence¬ 
ment of totality, strong black-centred bands were seen. The vertical plane 
passing through the sun’s centre and the equator includes an angle of about 
29'’, and therefore the angle included between the principal plane of the 
Nicol’s prism, which was about 45° to the right of the neutral line of the 
wedges, and the radial plane, was nearly 74°. Under these circumstances 
light polarized in the radial plane would give black-centred bands. 

The telescope was then slovidy moved by means of the conical motion, sw^ obyg- 
so that the centre of the field was always about 6' or 7' from the sun’s limb, 
and that, as before shown, the principal plane of the Nicol’s prism and the 
neutral line of the wedges remained practically parallel to their initial 
positions. During this revolution the lines were observed to change in in¬ 
tensity, gradually and without discontinuity, until fincdly they disappeared. 

On continuing to revolve the telescope, bands of a complementary character 
(that is, white-centred) appeared, gradually increased, and then diminished 
in intensity until they again disappeared, and afterwards reappeared, with 
a central dark band, and so on. The interval through which the telescope 
was moved between two successive disappearances of the bands seemed to 
be about a quarter of a complete revolution, though no accurate measure¬ 
ment of this was made. A second hole in the diaphragm-plate, giving a 
field whose diameter was about 9', was then used, and the same series of 
observations repeated with similar results. 

At one point during the latter revolution a prominence was noticed on 
one side of the field of view, and the bands were observed to be very faint, 
and to make but a small angle with the radial plane. 

One of the positions of the axis of the telescope, at which the bands TOrdobsem- 
disappeared, was determined as nearly as possible. The bands were found 
to vanish when the telescope was directed to a point on the horizontal 
diameter of the sun. As the neutral line of the wedges was vertical, this 
observation proves that the plane of polarization at this point was either 
vertical or horizontal. 

From these observations it is seen that the plane of polarization is not 
fixed, but that it changes as the direction of the radius changes; that at 
four different points the plane coincided with either the radial or tangen- 
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tial plane; and lastly, from Observation i, that it cannot be tangential, 
but must coincide with the radial plane. Moreover, since the maximum 
intensity of the bands was very considerable, the light is in all probability 
polarized by reflection from some substance in the immediate neighbour¬ 
hood of the sun. 

The greatest angular distance from the sun’s limb included in the 
field of view, during any of the observations, was about ii' or 12'. 


Capt. Tupman. 9° 40' N. "l Jaffna, 

79 ° S9'E. J i2tli Dec., 1871, 

MS. Reports of the 1871 Eclipse Expedition. 


Imtrument .—A three-inch achromatic telescope of fifty inches focal 
length, with a negative eyepiece of power 45 or 50 and a field 
of 41' in diameter. Outside the eyepiece was fitted a Savart’s 
analysing apparatus, with very thick quartz plates, giving six 
bands in something less than 5' of arc as seen in the telescope. 


Ten seconds 
after totality, at 
45® from the sun's 
vertex, the hands 
were visible to a 
distance of nearly 
40' from the limb. 
'J liey were of 
maxunum inten¬ 
sity when radial. 
Near the vertex, 
at 30 s. after 
totality, th^ 
were mso of 
maximum inten¬ 
sity when radial, 
xo m. hefofe the 
total pha&e no 
bonds could be 
detected in the 
sun's neighbour^ 
hood. 


Observation. 


The Nicol’s prism of my Savart was cut as short as possible, so 
that the entire field .of view of the eyepiece could be taken in at once; and 
the plates were set so as to give bands coincident with the principal plane 
of the Nicol black-centred when in the plane of polarization. 

In the focus of the eye-lens I introduced a diaphragm, which is 
represented in the annexed figure. The parts shaded 
were stopped out. The object of this arrangement 
was to enable a radial portion of the corona to be 
isolated—the edge C D being convenient for setting a 
tangent to the limb. The length from A to B was 41'. 
The line C D was 10' from the limit B of the field, and 
the width of the slit A B was 47'. The principal 
plane of the Nicol and the Savart bands coincided 
longitudinally with the slit, there being just six bands in that width. 

During toteJity I made no polariscopic observations; but some ten 
seconds after the reappearance of the limb of the sun (the corona being still 
very bright and extensive above the sun and on either side) I quickly set 
the finder, and applied my eye to the polariscopic telescope, which had been 
carefully set during the partial phase, so that the slit A B was inclined 
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45 °> by estimation, to the horizon. The limb of the moon was just within 
the field at B, and the Savart bands, exceedingly distinct and slightly 
coloured, extended from close down on the prominences at B to the other 
extremity without appreciable change in intensity. I did not notice 
whether they were black or white centred, but rotated the eyepiece both 
ways, and found the bands of miaximum intensity when the slit and bands 
were radial to the moon’s limb. 

I then moved the polariscope bodily upwards some 30* or 35* along 
the limb of the moon. As I did so the bands became fainter; but on 
rotating the eyepiece as before, they again attained their maximum intensity 
when radial. The point A was never less than 35', and at times was 38' 

39') from the limb of the moon (the distance from A to B, as I have 
said before, was 41'), and still the bands were quite strong there at both 
observations. 

Imagining that there was yet time for another observation, I went to 
the finder to adjust on the other side of the sun, when I was dazzled by the 
light, and did no more. Had I not left the polariscope, I am certain I could 
have made one, if not two more observations, before the increasing 
sunlight overwhelm'ed the polarization of the corona. 

My last observation was made possibly 30 seconds after totality—an 
interesting fact that future observers will take advantage of. 

A quarter of an hour or ten minutes before the total phase, when 
setting the polariscope, I could detect no traces of polarization. It follows 
therefore that the light of the corona is strongly polarized at a distance 
of 38' above the photosphere, and in all probability very much higher. I 
should mention that during the observations I was not in the least nerv'ous 
or excited. 


SUGGESTIONS FOR POLARISCOPIC OBSERVATIONS OF FUTURE 

ECLIPSES. 

I. No obsemtions have, as far as we are aware, been made to determine the distance from 
the sun’s limb at which traces of polarization due to the corona can be detected.* 

* See the method suggested in the note on pp. 356-7. The polarimeter should also be made use 
of to determine the extension of the coronal polarization above and below the sun, and in other 
directions, especially in the neighbourhood of the sun’s polar and equatorial regions. 

Royal Astron. Soc., Vol. XLI. 42 
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2. It would also be desirable to measure as accurately as possible the height above the 
sun’s limb at which the polarization of the corona is strongest. This height should be deter¬ 
mined at several parts of the corona—in the neighbourhood of the sun’s poles, and near to 
the sun’s equator. A measurement should, if possible, be made within the area of a rift, and it 
should be especially noticed whether the height of the area of maximum polarization * is the 
same within the rift as upon the coronal matter in the neighbourhood. 

3. The light from the lower parts of the corona adjacent to the moon’s limb should be 
examined with a biquartz, in the manner recommended by Professor Stokes. For this purpose 
a moderately liigh power should be used, and the observer should note whether the tree-like 
forms, bright rays, or other structures that may be visible in tlie corona, are uniformly polariz ed 
with the background of coronal matter upon which they are seen. If the brighter details are 
found to be less strongly coloured, the observer should note the parts of the structures where 
the difference of tint between the structure and its background is greatest. 

4. With regard to the polarization of the atmosphere during totality, observers should 
endeavour to determine with certainty whether the light derived from the atmosphere about the 
sun’s place is polarized in a horizontal or vertical plane, t It would be well if several observers 
would each imdertake to give their attention to the polarization of one particular part of the 
heavens. Their observations should be made with polarimeters, so that changes in the intensity 
of the polarization may be noted, as well as changes in the position of the plane, as the area of 
darkness passes over the observer’s station. Observations of the polarization of the heavens near 
to the zenith, and of various parts of the heavens near to the horizon, should, if possible, be made, 
as well as careful observations of the polarization about the sun’s place. If th-e sun is obscured 

* The height of the area of maximum polarization may be determined with a Savart polarimeter by 
turning the plates till the bands are reversed; the area of the field where the bands arc last reversed or 
last extinguished will be the area of maximura polarization ; the centre of the field should be marked 
as recommended in the note on p. 257, and a scale of minutes should also be etched on the glass plate. 
For diagrams of a convenient form of polarimeter, see pp. 294, 318. 

•f The observations of Mauvais, 1842, Pickering, 1869, Clifford, Samuklson, and Pierce, 
1870, Lockyer and Broughton, 1871, only go to prove that the polarization of the atmosphere is 
either horizontal or vertical. Ross’s observation, 1870, would give the polarization as horizontal 
instead of vertical, as is usually assumed. Griffith's observation, 1870, is the only one which tends 
to show that the atmospheric polarization was nearly vertical; but it will be noticed that he does not 
mention the position of his polarimeter box. During his first observation at the moon’s centre, the 
polarimeter box was evidently at right angles to the plane of polarization, and it seems, perhaps, more 
natural to assume that he commenced his observations with the polarimeter box in a vertical rather 
than in a horizontal position. 

A particle lloating in the atmosphere within the area of totality, illuminated by light derived from 
the clouds upon the horizon, would be exposed to ethereal agitations parallel and perpendicular to the 
plane of the horizon. The particle would become the centre of secondary waves, of which the ampli¬ 
tude perpendicular to the horizon would evidently be greater than the amplitude parallel to any 
particular azimuth. We should, therefore, from theoretical considerations, expect the light dispersed 
by such a particle in any direction other than vertically upwards and downwards to be polarized in a 
horizontal plane. If the illumination were uniform on all sides, particles floating in the air directly 
above the observer should give unpolarized light \ in all other parts of the heavens the plane of polari¬ 
zation would be horizontal. (This note must be taken as overriding the opinion expressed upon p. 2^5 
with regard to the vertical nature of the atmospheric polarization.) 
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by clouds during totality, observations of the polarization of the atmosphere near to the horizon 
and upon the under surfaces of clouds will still be of interest. Observers who give their atten¬ 
tion to the polarization of the atmosphere should note the time and the part of the heavens in 
which the ordinary radial polarization of the atmosphere is first seen to be disturbed before 
totality, and they should watch the manner in which the ordinary radial polarization of the 
heavens changes into the polarization observed during totality.—A. C Ranyard, 1876. 

The following suggestions for polariscopic observers were printed in a pamphlet circulated 
by the committee of the British Association which was appointed to organize the expedition to 
observe the eclipse of 12th Dec., 1871:— 

Suggestions by Mr. Ranyard. {Azigiisf, 1871.) 

I. To determine the plane and measure the amount of atmospheric polarization in at least 
three points, about 8° or 10® away from the sun’s place. The points to be chosen round the 
sun, say N., N.E., and E., considering the sun as a map. (It would be well if three observers 
could be appointed—each to take one fixed spot for atmospheric polarization and to note 
the changes which take place during totality, both in the plane of atmospheric polarization and 
in its intensity.) 

2- The intensity of polarization should be carefully measured with the polarimeter at 
different parts of the corona, the observer taking care to notice when the Savart's bands 
disappear in the centre of his field, as before stated. 

3. The dark moon and corona should be bisected by the line of junction of the biquartz 
polariscope; and the colours upon the corona should be carefully noted, not only near the line 
of junction, but also round the whole circumference of the dark moon. Any sudden transition 
from one colour to another should be especially recorded. Should any ray, or rift, or 
sector of colour with shaip edges be observed, it would be well to place the line of junction 
across such sector or rift, and note the colours upon its edges; the telescope, carrying 
with it the line of junction, might then be slowly withdrawn along the sector or rift from the 
limb of the moon outwards until all indications of the rift or its edges are lost—the observer, of 
course, noting the plane of polarization within the rifl, and whether it differs from that of the 
air polarization in the neighbourhood of the sun. 

Suggestions by Professor G. G. Stokes, Sec. R.S. (October, 1871.) Suggestions by 

^ Frotessor Stokes 

The chief points to which observ^ers of polarization should direct their attention appear 
to be:— 

A. What is the nature of the outlying corona? 

B. Can the radial polarization of the circumsolar corona be traced down to the photo¬ 

sphere, or, if not, how low? 

C. Is secondary atmospheric polarization traceable? and if so, does the plane change 

during totality ? 

A. We might suppose this to be due— 

(i) to circumsolar matter (though at a great distance from the sun) reflecting light, 
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(2) to circumsolar matter iu the state of self-luminous gas, 

(3) to circumlunar matter diffracting and, to a certain extent, reflecting light (most 

improbable), 

(4) to lofty atmospheric haze or cloud, of excessive tenuity, diffracting light 
The light ought to be, for 

(1) strongly and radially polarized, 

(2) unpolarized, 

(3) ) 

• insensibly or all but insensibly polarized. 


Hence polarization observations would only serve to discriminate between (i) on the one 
hand, and (2), (3), or (4) on the other. 

From the faintness of the object and its considerable extent, the naked eye, armed with a 
polariscope, might be best. If a telescope be used, it should be of quite low power, and the 
aperture as large as the breadth of the pupil multiplied by the magnifying power. 

Suppose tlie polariscope be Savart’s, the quartz plates being thick enough (if the naked eye 
be used) to give bands as narrow as, say, 20' diameter. 

Let the observer rotate the polariscope till the bands, if any, seen on the dark moon, 
disappear; then, without rotating i 7 ie instrument round its axisj let him incline the axis so as to 
point at the outlying corona in different directions round the sun, and notice whether the bands 
spring into existence; and if so, let him sweep round the sun, noticing what lies outside the 
clearly circumsolar corona of 5' or so height, and let him notice particularly by estimation the 
direction, relatively to the bands, of the radius vector of the region where they are most vivid, 
or, better, the azimuth of both radius and bands. He should also specify, provided he can do so 
with certainty^ whether the bands were black-centred or white-centred. He should also state in 
his account, and verify the statement by an observation made at leisure before or after totality, 
whether his Savart is constructed (or set) so as to have the bands parcdlel or perpendicular to 
the principal plane of the Nicol. 

A very useful adjunct to a Savart’s polariscope would be a glass reflector, or else a tourma¬ 
line, placed so as to cover a small segment of the field of view near the edge. On account of 
the possible difficulty of illuminating the reflector in the peculiar circumstances of a total eclipse, 
a tourmaline would seem to be preferable. It should be placed for the naked eye at the least 
distance of distinct vision: for a telescope, in or in front of the eyepiece, where a real image 
is formed so as to be seen distinctly—the axis of the tourmaline being parallel to the edge or 
chord of the segment, and the bands being set perpendicular to this chord. In the event ot 
rotation during the observation, the whole should be rotated together* The question whether 
the bands are bright-centred or dark-centred, which in the case of slight polarization is dififlciilt 
to decide, would thus be replaced by the simpler question, whether the bands in the field were 
of the same character as in the segment (/.<?., bright being a prolongation of bright, and dark ot 
dark), or of opposite character. 

The observer should previously have practised on the blue sky, rotating his Savart. till the 
bands disappear, and noticing to what degree they are brought back by small changes of pointing 
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without rotation, so as to be prepared for what he is liable to from secondary atmospheric polari¬ 
zation during totality. 

Should only very feeble bands be seen in the outer corona, such as might possibly be 
attributable to atmospheric polarization operating through small changes of pointing, it would 
be well for control to rotate the instrument a little till bands are fairly visible on the disc of the 
moon, and notice whether on. passing to the outer corona, iit whatever direction^ the bands, 
instead of being reinforced, tend rather to be drowned in white light- Should luminous beams 
or dark rifts be seen in the outer corona, so as to exhibit contrast of light and shade in close 
proximity, a good opportunity Will be afforded of testing whether the light of the outer corona 
s polarized or not. If it be polarized, then on rotating the Savart, so as to make the bands cut 
at various inclinations the boundary of light and shade, the bands will in certain azimuths of 
the Savart be stronger on the luminous than on the dark side of the edge of the beam or rift. 
If it be unpolarized, then, whatever be the azimuth of the Savart, the bands will be rather 
drowned in white light than reinforced on passing from the dark to the luminous side of the 
edge. 

But Savart’s and other colour-polariscopes, admirable as they are for detecting a slight 
polarization in light which is not particularly feeble, break down when the difficulty arises from 
the feebleness of the light rather than the slightness of the polarization. In such cases a simple 
double-image prism, with a diaphragm-tube, is better. Unless those who have seen total 
eclipses can decide from trial (suppose on the clear sky after sunset, or at night when illuminated 
by the moon), combined with their memory of the degree of illumination of the outer corona, 
it might be well that the observer should be provided with and should try both instruments. 

B. For this a telescope will be required with a magnifying power of, say, 16 or 20. A 
biquartz seems tbe best instrument, placed at the common focus of the eyepiece (which should 
be positive) and objective, and combined with a NicoFs prism; or, if it can be procured, a 
thoroughly good tourmaline- A tourmaline might be placed over the eyehole, whereas a 
Nicol might have to be placed in the body of the eyepiece—which, however, is no particular 
disadvantage if properly done. 

Let it be ascertained by previous trial how much a Nicol must be turned from the position 
in which the two halves are purple alike to make the tints contrast most vividly. Say it is 30®* 
Suppose the observer on the line of central shadow, so that the limits of disappearance and 
re-appearance will be on opposite ends of a diameter. The biquartz and Nicol having been 
relatively set so that the line of junction is in the plane of polarization of light extinguished by 
the Nicol, turn them together before totality 30° 

(or whatever other angle may have been fixed on) 
to either side of the diameter of disappearance, 
and, pointing the telescope to the place of dis¬ 
appearance, await totality without dazzling the eye. 

The moment the sun is covered, apply the eye to 
the telescope, and notice whether there is a vivid contrast of colour right and left of the line of 
junction of the quartz plates all the way down to the dark moon, or only in the higher parts of 
the circumsolar corona. . 
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Be ready to repeat the observation before reappearance, with tlie telescope pointed to the 
place of reappearance j and meanwhile, if time permits, repeat Prazmowski’s observation by 
pointing the telescope, without rotation of the analyzer, so that the line of junction bisects the 
moon, and noticing whether the semicircles of the corona are purple alike where they abut on 
the junction, and what is the order of colours in the semicircle on receding from the junction. 
A record as to which is which of the two halves of the biquartz should be carefully preserved. 

Should secondary atmospheric polarization be so strong as to throw doubt on the results 
(which may be judged of by noticing the light on the dark moon), it would be well to rotate the 
analyzer till the two halves seen on the dark moon are purple alike, and then alter the pointing 
of the telescope and repeat Prazmowski’s observation. 

It will be observed that the same general principles apply to the elimination of atmospheric 
polarization, whether the polariscope employed be a Savart’s polariscope, a polariscope with 
quartz wedges, or a hi quartz polariscope. 

C. This is of little intrinsic interest, its chief use being to clear up possible doubts as to 
the results obtained by the observers of A and B. Should there be an observer not otherwise 
employed, he might be deputed to observe the direction of the Savart^s bands on disappearance, 
both on the dark moon and the surrounding sky, and whether this direction changes during 
totality. Also it should be specified in which pair of opposite quadrants they were black- 
centred and in which white-centred. Should this be found impossible or uncertain (the instru¬ 
ment being unprovided with the adjunct mentioned above), the Savart might be used as a 
simple Nicol by turning it end for end, so that the quartz plates are next the eye; and with 
this the plane of polarization might he roughly determined by means of the azimuth of the 
principal plane of the Nicol when the light most nearly disappears. 

Should registration of the azimuth be attempted, the Savart would be fixed so as not to 
be reversible. In that case the observer might be provided with a double-image prism and 
diaphragm-tube for separate use in case of need. 

Stoji^age of Stray Light in a Telescope designed for Polarization. 

The want of this appears to have occasioned some difficulty at the last eclipse. 

The simplest way is by a stop, with a hole just large enough to contain the image of the 
object-glass. Such exists in the erecting eyepiece, where an image of the object-glass is formed 
in the body of the eyepiece. It exists, too, in a Gregorian or Cassegrainian telescope, where the 
stoppage is imperative. But in an ordinary refracting telescope, with an inverting eyepiece, the 
eyehole (from certain motives of convenience) is larger than and in front of (i.e. nearer the 
object-glass than) the bright circle, or image of the object-glass; and unless the tube is suffi¬ 
ciently provided with stops, when a faint object near a bright one is looked at, light from the 
bright object, reflected from the inside of the tube, is liable to enter the field of view. Large 
instruments are provided with stops j hut I fancy smaller instruments are sometimes turned out 
without them. This should be looked to. 

The observer may test the correctness of stopping by taking out the eye-piece, inserting 
a paper disc with a central hole of the size of the field-glass, turning the instrument nearly but 
not quite to a bright object, as well as to points more distant from the bright object, and 
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notioittg T^hether the side of the tube, even yfhen vlev^^ed in a direction grazing the edge of the 
hole, is properly dark, so that only the edges of the stops are seen.*'* On the other hand, the 
stops should not obstruct a clear view of tiae object-glass as seen through the hole representing 
the field-glass', or they will render the outer portions of the object-glass useless* 

General Remarks^ 

I consider the observation recommended by Mr. Ranyard (see above, NTo. 3), ‘''The dark 
moon .... be especially recorded,” very important, if, after what Prazaiowski and Ranyard 
have done, the point be still deemed doubtful. Prazaiowskc’s observation seems to have been 
beautifully devised and executed, but carelessly described. It is only by conjecture that I can 
make sense and harmony with what is known out of his observation as described by himself. 
But I think Mr. Ranyard has at least shown that our conjectural interpretation of Prazmowski’s 
observation is the right one, and if so, the point seems settled. 

It was for this reason that, in lieu of No. 3, first half, I proposed something new. What 
becomes of the magnesium, etc., which the spectroscope reveals low down in the gigantic pufife 
which the sun emits ? The hydrogen must surely carry the magnesium, etc., with it to the higher 
regions, though the magnesium, etc., would soon be condensed, and so would not be detected 
by the spectroscope. These substances would exist in the form of an excessively fine haze or 
dust. I use the two words, " haze ” to denote a filmy cloud of molten, dust ” of solid matter. 
This haze or dust is capable of detection, and, according to my interpretation, has been detected, 
by polarization; and it is interesting to know how low down it can be detected. Mr. Stoney's 
speculations as to layers are utterly inapplicable here, as they imply a state of tranquillity quite 
unlike what we now know to exist, at any rate in connexion with the puffs. 

Suggestions by Professor E. C. Pickering. 

Professor E. C. Pickering, at the end of his report printed in the TJ. S. Coast Survey 
Report for 1870, Appendix No. 16, p. 60, makes tlie following suggestion:— 

“I have one other suggestion to make for future observations, namely, placing at the 
diaphragm of a large portrait camera a double-image prism,t and strapping it to a telescope 
mounted equatorially; we should thus obtain a permanent record of two images of the corona, 
one polarized horizontally, the other vertically \ if they were polarized radially, the former would 
be comparatively faint above and below, the other on the sides. Since the two images would 
be in other respects precisely alike, we should have an excellent means of permanently recording 
any polarization of the corona while that of the sky would be neutralized.*’ 

* (Note by Prof. Stokes): If reflexion occurs from the part of the tube so near the eye as not to 
appear within the field, it will not signify much. 

t Dr. H. Vogel, of Berlin, who joined the party of the English Eclipse Expedition of 1870 that 
stationed itself upon the slope of Mount Etna, had provided himself with a camera and double-image 
prism for the purpose of obtaining photographic evidence of the coronal polarization; but unfortunately 
the Etna party were enveloped in cloud during the period of totality, and no photographs could be 
obtained. 


Suggestions by 
Prof. Pickfiring. 



CHAPTER XLIII. 


Fusim«ri*s 

observation. 


Partial phase 
observations. 


SPECTROSCOPIC OBSERVATIONS.', 

The history of the spectroscopic analysis of the light of the solar surround¬ 
ings may be said to commence with the observations made during the 
Eclipse of i868. Up to that time a few observers had made use of prisms 
during eclipses; but it seems doubtful whether the light they examined was 
that of the corona and prominences, or whether it w'as derived from the 
clouds and sky in the neighbourhood of the eclipsed sun.* 

Fusinieri, Magrini, Dtokin and Barrera’s observations all seem 
to have been made with prisms without slits. Fusinieri may possibly 
have seen detached images of the chromosphere corresponding to the 
C, Dj, and F lines; but his observation is very imperfectly described— 
and if the above conjecture be the true explanation of his observation, it is 
certain that he did not know how to interpret what he had seen, and that 
the gaseous nature of the prominences remained unrecognised till fhe 
observations of iSbS.f 

During the partial phases of a solar eclipse, until the last few seconds 
before totality no difference is perceptible in the spectrum of the light 

* It has bten shown in a former chapter that the light of the sky within the area of totality 
is chiefly derived from the belt of clouds upon the horizon which are illuminated by the 
unedipsed solar crescent: we should therefore expect to find the spectrum of light derived from 
the sky or clouds within the area of totality similar to the ordinary solar spectrum, though 
perhaps somewhat modified by the long course of the rays through the lower parts of our 
. atmosphere. 

t Although not strictly a spectroscopic observation, we have given amongst these earlier 
observations a description of the colour of the prominences as seen by Prof. Pole, who was 
colour-blind for the red end of the spectrum. His description of his sensation of colour, or 
rather absence of colour, in the light of the prominences was sufficient to have proved that the 
prominences do not resemble the rose-tinted clouds seen in our own atmosphere at sunset; 
but although his observation was referred to in several magazine articles describing the eclipse 
of i860, this want of analogy does not seem to have been recognised. 
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derived from the solar crescent. Forbes, as early as 1836, observing 
probably with some form of integrating spectroscope, satisfied himself that 
the spectrum from the thin solar crescent did not differ materially from 
the ordinary solar spectrum; but it will be seen that the deduction 
which he drew from His observation was unwarranted, and that if during 
a total eclipse he had continued his observations until the commencement 
of totality (the eclipse of May 1836 was annular), he might have observed 
a very marked change in the character of the spectrum. 

In considering the spectroscopic observations which have been made 
during totality, we shall (since the spectrum of the chromosphere can be 
studied at leisure with an uneclipsed sun) not devote space to a discussion 
of the spectra of prominences which have been seen during total eclipses, 
but shall confine our attention to observations bearing upon the spectrum 
of the corona and upon the spectrum of the lower parts of the chromo¬ 
sphere, which can be studied under exceptionally favourable conditions 
during the first and last few seconds of totality. 

First as to the spectrum of the lower parts of the chromosphere, YotruG, 
observing in 1870 with the slit of an analyzing spectroscope, placed 
tangentially to the limb of the sun at the point where the last ray was 
about to vanish, saw the ordinary solar spectrum gradually fade away; and 
“all at once, as suddenly as a bursting rocket shoots out its stars, the whole 
field of view was filled with bright lines.” His observation was confirmed by 
Pye, who was observing at the same station with an integrating spectroscope; 
and Burton and Nobile, who were observing in Sicily, noted the one about 
twenty-five and the other not less than forty bright lines in the spectrum of 
the cusps of the thin solar crescent. 

In 1871 the bright lines at the cusps were seen by both Maclear and 
Herschel. Fyers, observing with an integrating spectroscope, saw the 
reversal of the lines at the beginning of totality; and Respighi seems to 
have seen the reversal at the end of totality, though he failed to observe 
it as totality commenced. It will be seen that he was observing without a 
slit; and it is possible that at the beginning of totality irradiation from the 
bright images of the reversing layer may have obliterated the dark inter¬ 
spaces, while at the end of totality, when the sensitive condition of his eye 
was improved, the dark interspaces may have been more easily detected.* 

* It is possible also that the reversing la5»’er on the east limb may have been brighter, and 

Royal Astron. Soc., Vol. XLI. 43 
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Duration of 
bright line 
spectrum. 


At the annular eclipse of 1872 Pogson observed the reversion of the 
lines on the formation and again at the breaking up of the annulus. And 
in 1874 Stone again confirmed the observation of Young. 

The observers differ greatly as to the length of time during which the 
bright lines have remained visible. Their estimates vary from one-eighth 
of a second to as much as seven seconds: intervals of time which would 
correspond to depths of the reversing layer ranging from about one- 
sixteenth of a second of arc to as much as three-and-a-half seconds of 
arc—or, speaking roughly, from about thirty miles to as much as 1500 miles 
in thickness, thus:— 


Time during which the bright lines have remained visible. 


1870. Pye 
Young 

1871. Fyers 

1872. Pogson 
1874. Stone 


at first internal contact, 
at second internal contact. 


less than one-eighth of a second. 
2 seconds. 
i| or 2 seconds, 
less than 2 seconds. 

S to 7 seconds, 
about a second. 


Nobile noted that the bright lines at the cusps were visible at least 


consequently the irradiation of the images greater, than at the west limb. The varying heights o f 
the prominence lines seen under ordinary conditions would lead us to suppose that the height 
and intensity of the lines from the lower parts of the chromosphere (commonly termed the 
reversing layer) would not be uniform at different parts of the sun’s limb. 

The assumption that the reversing layer was brighter on the east than on the west limb during 
the eclipse of 1871 is favoured by the fact that the reversal of the lines was noted by Fvers with 
his integrating spectroscope at the beginning of totality; but it does not seem to have been 
seen by him at the end, although in the meantime .he had increased the breadth of his slit. 

Possibly something may be learnt from the eclipse photographs as to the brightness of the 
chromosphere at different parts of the sun’s limb. The image of the moon in the photographs 
taken during totality is found upon measurement to be more elliptical than can be accounted for 
even when due allowance is made for the moon’s motion during the exposure. In the case of 
photographs taken soon after the beginning or just before the end of totality, this ellipticity can 
no doubt be explained by increased irradiation due to the brighter light of the lower depths of 
the chromosphere exposed on the east or west limbs. But undue ellipticity is also to be found 
in photographs taken at mid-eclipse, which it would seem can only be accounted for by 
supposing that the chromosphere is brighter at an equal height in equatorial than in polar 
regions. The difference between the irradiation in equatorial and polar regions is more 
easily perceived in the photographs of the 1869 and 1871 eclipses than in the photographs ot 
the 1870 eclipse. See a letter to Nature^ vol. ix., p. 103. 
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iive minutes before and after totalit}', and Maclear diat they were visible 
about “ three minutes before middle eclipse.” 

Herschel in 1868, observing the spectrum of the solar cusps a few 
minutes before totality, recorded “ an increasing brilliancy in the spectrum 
in the neighbourhood of D ” ; and Secchi in ^870, observing the spec- “**’‘'*^ 
trura of the cusps three or four minutes before the beginning of totality, 
thought that the Fraunhofer lines appeared more marked, broader, 
and more nebulous than under ordinary circumstances; but neither of 
these observations appear to have been confirmed by. other observers. 

Abbay in 1870, observing with an integrating spectroscope, saw as 
totality commenced “ the dark Fraunhofer lines slowly disappear, leaving 
a dull spectrum, which also faded away/’ And Respighi in 1871, at the 
beginning of totality, observing without a slit, says a few seconds before 
totality the dark lines “ disappeared completely, and the spectrum became 
continuous,” without exhibiting the reversal of the lines, for which he was 
intently watching. 

Some of the conspicuous Fraunhofer lines have not been seen 
reversed in the spectrum of the chromosphere,* and others are but rarely 
seen reversed. It becomes, therefore, an interesting question to examine 
what evidence there is to show that all the dark lines of the solar spectrum 
have been seen reversed at the beginning or end of totality. ipecttuin. 

Young thought that the bright lines seen by him corresponded with 
the ordinary Fraunhofer lines, and he remarks that though “ it would be 
very rash on the strength of such a glifnpse to assert with positiveness that 
these innumerable lines corresponded exactly with the dark lines of the 
spectrum,” yet the general appearance of the spectrum and the “ grouping 
of the lines seemed perfectly familiar ” \ to him. Pye, in describing the 

* See Young’s catalogue of bright lines seen in the spectrum of the chromosphere, given in 
the American younial of Science and ArtSy Vol. IV., Nov. 1872. 

t A cursory examination of Young’s catalogue will show that if all the chromosphere lines 
which have been seen reversed under ordinary circumstances are plotted down with thick¬ 
nesses corresponding to their relative brightness, or to the frequency numbers given by Young, 
the general appearance of such a map of the chromosphere spectrum will differ materially from 
the general appearance and grouping of the Fraunhofer lines. The relative brightness of die 
lines at any depth of the chromosphere would not, however, necessarily correspond either with 
such a map or with the relative intensity of the Fraunhofer lines. 
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bright lines, says that the effect was “as if all the dark lines were con¬ 
verted into bright ones.” 

Respighi remarks that he “could not determine whether the bright 
lines seen by him at the end of totality were due to a general or partial 
reversal of the solar lines, or to a simple discontinuity of the spectrum, 
since they were too soon immersed in a flood of light.” 

Fyers says that “the dark lines suddenly changed to intense bril¬ 
liancy.” • 

PoGSON writes that he “ saw all the dark lines reversed and bright.” 

Stone is more careful, and adds, “My impression was that all the 
Fraunhofer lines were reversed; but this is, of course, only an impression. 
I can only state as a matter of fact that a very large number of bright 
lines were seen.” 

It is especially worthy of remark that the line which appeared to 
PoGSON to be the most brilliant of the bright lines seems to have corre¬ 
sponded in position with B, a marked Fraunhofer line which has not been 
seen by Young as reversed in the spectrum of the chromosphere. 

During the five or seven seconds that the bright lines remained visible 
at the second internal contact, Pogson placed the cross-wires of his micro¬ 
meter upon the line, and on afterwards examining the position of the wires, 
he says that “ the reading clearly showed that the line was B.” 


Bright line spectrum seen dnring this first or last few seconds of totality. 


1870. Pye. 


Young. 


Burton. 
Nobile. 
1871. Maclear. 


Integrating spectroscope. At the first instant of totality a great number 
of bright lines were seen,—the effect being as if all the dark lines of 
the spectrum were converted into bright ones. The duration of the 
bright lines was estimated at less than one-eighth of a se.cond. 

Analyzing spectroscope of great dispersive power; slit tangential at E. 
limb. The ordinary solar spectrum gradually faded away, and sud¬ 
denly, the whole field of the spectroscope was filled with bright lines 
more numerous than could be counted: as far as could be judged, the 
grouping of the lines appeared to correspond with that of the Fraun¬ 
hofer lines. All the bright lines faded away in about two seconds. 

Analyzing spectroscope. Just before totality about twenty-five lines 
made their appearance in the chromosphere at the lower horn. 

Analyzing spectroscope. For at least five minutes before and after 
totality not less than forty bright lines seen at the cusps. 

Analyzing spectroscope. About three minutes before middle eclipse,. 



Spectroscopic Observatiom. 


341 


Herschel. 


Respighi. 


Fyers. 


1872. Pogson. 


1874. Stone, 


sht radial to cusp, h E, and apparently all the iron lines became 
bright The cusp was watched for two minutes, during which time 
the bright lines were very distinct, and increasing in number. The 
slit was then moved, and placed tangentially at the east limb. The 
number of bright lines increased till the spectrum was full of them. 
They remained for an instant, and then vanished. (Mr. Lockyer looked 
through Captain Maclear’s instrument, and confirms his observation 
with regard to the bright lines seen at the cusp.) 

Analyzing spectroscope. Just before totality slit at cusp i^^uery^ numerous, 
but not very many bright lines of various intensity and considerable 
length were observed. At the end of totality slit placed tangentially 
at the west limb; a number of bright lines seen. The field began to 
brighten, and immediately the number of bright lines increased so 
greatly that to attempt to record them was hopeless. 

A prism of small angle placed in front of the object-glass of a telescope. 
A few seconds before totality the principal dark solar lines disap¬ 
peared completely, and the spectrum became continuous. The reversal 
of the Fraunhofer lines was however not seen, although it was watched 
for intently. At the end of totality bright lines separated by dark 
spaces were seen; they were soon immersed in a flood of light. 

Integrating spectroscope. Just before totality the dark lines suddenly 
changed to intense brilliancy. Their brightness only lasted for about a 
second and a half or two seconds, when they disappeared suddenly. 

Annular eclipse; analyzing spectroscope. At the first internal contact 
all the dark lines seen reversed and bright —for less than two seconds. 
Again, at the second internal contact, the reversion of the lines was 
seen lasting from five to seven seconds. The micrometer wires w'ere 
placed upon the most brilliant line of all: it turned out to be B. 

Analyzing spectroscope, sHt placed tangentially at the east limb. At 
the instant of totality the field appeared to be full of bright lines of 
different lengths. They vanished after about a second. 


Spectroscopic Obse^uaiions of the Light of the Corolla. 

We will first give a short sketch of the chief steps which have been 
made at successive eclipses in our knowledge of the spectrum of the light 
derived from different parts of the coronal area, and will then proceed to 
examine in detail the evidence for and against the various conclusions 
which have been arrived at. 

In 1868 Raye't, while observing the spectral lines of the great horn¬ 
shaped prominence with the slit of his spectroscope radial to the sun s 
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limb, noticed that the bright lines which he identified with D, E, and F, 
extended to a greater height than the other prominence lines. On the 
side of the spectrum corresponding to the moon’s limb all the lines were 
sharply cut off, but on the other side these three lines were continued “ par 
un trait lumineux trSs-faible” to a height equal to about double that of the 
other prominence lines. From Rayet’s description it would appear that 
the other prominence lines corresponded in height with the prominence, and 
that therefore F, E, and D—or to speah more accurately, F, 1474, and D3 (or 
more probably C)—were traced by him to a height of more than 6'* above 
the sun’s limb. Riba, Tennant, andPoGSON, in 1868, all using analyzing 
spectroscopes, describe the spectrum of the corona as continuous without 
either bright or dark lines; but they do not give the height above the 
sun’s limb of the part of the corona from which the light they were 
examining was derived, nor do they give any particulars from which the 
height may be determined. Herschel, on the other hand, reported that 
“ no trace of continuous spectrum ” was to be seen. 

In 1869 Harkness found the spectrum of the corona to be continuous, 
and about as bright as that given by the full moon on a clear night. The 
spectrum was crossed by one bright line, the position of which he regis¬ 
tered by means of a recording spectroscope, and afterwards found to 
correspond with 1497. Judging from a diagram given by Eastman, who 
assisted Harkness in his observations, the slit of the spectroscope at the 
time of this observation cannot have been as much as 5' from the limb of 
the sun. Young also found a faint continuous spectrum crossed by one f 
bright line, the position of which he identified as corresponding exactly with 
the dark line 1474* But he did not trace the height to which this spectrum 
could be perceived, though he remarked that on moving his slit away from 
a prominence, 1474 remained visible while the other prominence lines 
disappeared. He adds in a note that he could not recall with certainty 
whether 1474 “ retained its brilliance at any considerable distance from 
the prominences, or only in their immediate neighbourhood.” 

* Mr. De la Rue, in his paper “On the Solar Eclipse of August rSth, 1868,” gives the 
height of the Great Horn, as measured upon Col. Tennant’s photographs, as 3’ 22” above the 
sun’s limb. See a note onp. 76 of ■sol. xxix. of the “ Monthly Motices." 

t He also speaks. doubtfully as to whether the bright lines whose, position he gives as 
i2So±2o and igsoiao extended across the field. 
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Pickering also, using an integrating spectroscope, observed a con¬ 
tinuous spectrum “with two or three bright lines—^the brightest in the 
neighbourhood of E: ” an observation which enabled Young to predict 
that the 1474 line he had observed must belong to the corona, and be 
derived from a considerable area,*~for as seen by Young with his analyzing 
spectroscope, 1474 was not as bright as C or Dj. 

In 1870 Young again identified the green coronal line as corresponding 
to the dark Fraunhofer line 1474; he traced it in various directions from 
the solar limb, and found it extending rather further to the east and west 
than in the neighbourhood of the sun’s poles, t He also traced the bright 
lines C and Dj to a height of 4' or 5' from the east limb, but concluded 
that the extension of these latter lines above the prominence area was due 
to the presence of haze or thin cloud, as they were also to be observed upon 
the disc of the moon. Carpmael found a green line and two other bright 
lines at a height of at least 8' above the sun’s limb. Harkness traced the 
green line to a height of 10' or 15' above the sun’s limb; and Winlock 
traced the bright lines 1474, D3, and the hydrogen lines C and F, to a 
height of 25' above the limb. But the value of Carpmael’s, Harkness’, 
and Winlock’ s evidence as to the extent of the bright line area is mate¬ 
rially diminished by the fact that their observations were made through 
passing clouds. Maclear, observing through cloud, saw bright lines when 
his slit was at the centre of the moon’s disc. Nobile, in 1870, found that 
the green coronal line was so brilliant that it could be seen with hjs 
^jj^ly^ing spectroscope of one prism for about fifteen seconds after the 
end of totality; and Abbay and Pye, both observing with integrating 
spectroscopes, found that 1474 was the brightest of the lines observed. 

In 1871 the 1474 area was traced to a height of 6' or 7' by Respighi, 
f by Lockyer, 10' by Janssen, at least 10' by Herschel and Tennant,^: 

* See the note to Prof. Young’s account of the eclipse, in the A7nerica)i journal oj 
Science and Arts for Nov. 1869. 

t To the east he found it extending rather “ more than the sun’s radius, or .nboat 16'j to 
the west 13', to the north 12', and to the south 10'.” 

J The height to which the 1474 line was traced by Herschel and Tennant is rather doubt¬ 
ful ; on the western limb it was not visible when the slit was placed at a height of r6'; but during 
their third observation the southern end of their slit (which was 18' long) must have been at 
least ao' from the limb,—and Herschel speaks of the line as extending all across the field. 
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and 22' by Moseley. The hydrogen spectrum was traced to a height of 
2' by Lockyer, 6' or 7' by Respighi, and 10' by Janssen. 

Herschel observed that the 1474 line extended without interruption 
into the area of the great southern rift; and Janssen noticed that it appeared 
to be interrupted in the spectrum of a prominence which he examined with 
his slit radial to the moon’s limb. The hydrogen lines, which were very 
bright in the spectrum of the prominence, were prolonged upwards into the 
region of the corona; but the 1474 line was lost in the part of the spectrum 
corresponding to the prominence, while it was bright in the region of the 
corona. Janssen also mentions that he observed dark lines in the con¬ 
tinuous spectrum of the corona. One of them he identified with the dark 
line D, and he speaks of other dark lines in the green. 

In 1874 Stone saw in the spectrum of what he describes as the inner 
corona the hydrogen lines, 1474, and two or more much fainter bright lines 
of less refrangibility. There was also a continuous spectrum, which he 
speaks of as rich in red light. During a hasty examination he observed 
no dark lines in the spectrum of the inner corona. The height of the inner 
corona is not given; but from the drawing he refers to it would appear 
that he speaks of an area extending to a distance of at least 7' from the 
sun’s limb. In the outer corona, extending to a distance of some 45' from 
the sun’s limb, Stone observed the bright line 1474 and a continuous 
spectrum crossed by dark lines. 


Identification of the Bright Lines seen in the Spectrum of the Corona. 

A glance at Plate I. at the end of the volume will assist the reader in 
forming an estimate of the evidence which exists with regard to each of the 
lines of the coronal spectrum. Plate I., part i, is constructed from the 
descriptions .of observers who have made use of analyzing spectroscopes. 
Plate I., part 2, is constructed from the descriptions of the observers who 
have made use 6f integrating spectroscopes. 

Position of Rayet in 1868 gave the position of the green line as E.; Harkness, 

i86g, making use of an illuminated scale for reading the position of the 
lines, gave its place as corresponding with 1497 of KirchhofTs scale; and 
Herschel in 1871 gives the same reading. Herschel’s observation was 
made with a registering spectroscopej by means of which the positions of 
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the lines were pricked off upon a register-card. Young, in 1869, fully 
satisfied himself that the line corresponded with, and was the reversal of 
the Fraunhofer line 1474. In 1870, Carjpmael, from a hasty measurement 
made with a cross-wire micrometer, gave the position of the green band 
or line as “about 1359,” but his observation was interrupted by clouds 
before he had time to bring the cross-wires to the centre of the band. 
Assay more leisurely placed the cross-wires of his micrometer upon the 
bright line, and after the eclipse was over found that the centre of the 
wires was on the vacant space between the lines 1464 and 1494. Winlock, 
with a recording spectroscope, and coarse cross-wires in the field of view, 
registered the place of the green line as “a little more refrangible than 
Kirchhoff’s 1474,” but he adds that the difference of the reading was 
perhaps not greater than, under the circumstances, could be attributed 
to an error of observation. Burton, who observed the eclipse through 
passing clouds, gives the position of the line from a hastily-made estimate 
as “a little less refrangible than E.” Denza estimated its position to be 
between 1463 and 1467. Harkness had not time to determine the position 
of the line before his light was blown out, but he saw that it was not 
far from the place of 1474 of Kirchhoff’s scale. Lorenzoni, making 
use of an illuminated scale in the field of his spectroscope, gave the 
position of the green line as 1463. And Nobile says that it probably 
corresponded with 1474. 

Saxton, in 1871, carefully placed his cross-wires before the eclipse 
began in the position due to 1474, and during totality observed that 
the cross-wires “appeared to intersect the bright line truly.” Fyers, 
with a recording spectroscope, pricked off three times the positions of 
the lines, and found that the marks on his register-plate corresponding 
to the green line agreed approximately with the place of 1474. Stone, 
in 1874, making use of a star spectroscope, with two prisms of 60° of 
dense flint glass, made a careful bisection of the green line of the corona 
with his micrometer wire, and after the eclipse was over found the wave¬ 
length “to be 5312,” which differs about the breadth of the D lines 
from 1474.* 

* The wave-length of 1474 is given by Angstrom as o‘ooo53i6 millimetres. The wave¬ 
length of the chromosphere line would appear, from the diagram given by Young in his “ Note 
on the Duplicity of the 1474 line,” to be about o'oooS 3 iS 9 S nun., and tlie wave-length of the 

Royal Astron. Soc.j Vol. XLL 44 
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But the most accurate comparison of the position of the green line 
of the corona with the position of the 1474 chromosphere line was made 
by Young in 1870. His observation'was made with a spectroscope the 
dispersive power of which was equivalent to thirteen prisms of 55°. Just 
before totality he brought the cross-hairs of his micrometer up to the 1474 
chromosphere line, which was already bright, and having accurately 
bisected the line, he left the micrometer in position until totality, when 
he found that the green line of the corona, to a distance of 16' from the 
sun’s limb, was accurately bisected. His own estimate of the possible error 
of his observation is that it could not exceed one-tenth of a division of 
Kirchhoff’s scale. He has since found that the green line of the chromo¬ 
sphere spectrum does not accurately coincide with the Fraunhofer line 
1474. In a paper in “The American Journal of Science and Arts” for 
June 1876, Prof. Young says that as early as 1870 he had suspected 
that the bright line 1474, as seen in the chromosphere, was slightly more 
refrangible than its dark analogue. The bright line seemed to fall slightly 
below—that is, on the more refrangible side of Ihe dark one—^but he felt that 
he had not sufficient evidence to warrant such an assertion; more recently, 
however, he has succeeded in proving that the Fraunhofer line 1474 is 
unmistakably double, the two components' being separated by a distance 
equal to about one-fortieth of the distance between the D lines. The 
more refrangible component is slightly winged or ha^y at the edges, while 
the other is narrower and' better defined.* • The more refrangible of the 
two lines matches with the chromosphere line, and the other belongs to 
the spectrum of iron. Accepting Prof. Young’s estimate as to the possible 
error of his observation in 1870 with regard to the identity of the chromo¬ 
sphere and corona lines, we see that the identity of the corona line with 

adjacent iron line to be about o'ooo53i6o5 mm. The wave-lengths of the D, and lines, as 
given by Angstrom, are D, o‘ooo5895o mm., and o'ooo5889o mm. 

* Prof. Young’s observations have been made with a difiraction grating of 8640 lines to the 
indi, prepared by his ftiend Mr. Rutherford. By placing a prism in front of the object-glass 
of the viewing telescope, with its refracting edge perpendicidar to the lines in the grating, the 
spectra of the different orders are seen ranged one above the other. Thus the red of the sixth 
order is seen below the yellow of the seventh, and this, again, underneath the green of the 
eighth, and so on. The difficulty caused by the overlapping of the spectra of the higher orders 
is by this method obviated, and Prof. Young has thus succeeded in studying the Fraunhofer 
lines as seen in spectra of the eighth and ninth orders. 
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the more refrangible of the two Fraunhofer lines still requires further 
confirmation. One-tenth of a division of Kirchhoff’s scale about corre¬ 
sponds to one-fortieth of the distance between the D, and lines, or 
to the distance between the two components of the 1474 Fraunhofer 
line. 

Considering the faintness of the corona line, and the great dispersion 
necessary for such an accurate observation, as well as the fact that a 
velocity of less than five miles a second of the matter of the chromosphere 
to or from the observer would account for a similar displacement, there 
seems no great prospect that the identity of the corona line with the 
more refrangible of the two 1474 Fraunhofer lines will be established at 
future eclipses with very mucli greater certainty than has at present been 
attained to. 

The hydrogen lines of the coronal spectrum also seem to be satis- 
factorily identified. Janssen, in 1871, observing with a direct-vision 
spectroscope of ten prisms, could not detect any difference in the place 
of the hydrogen lines of a prominence and the corresponding lines of the 
corona. On placing his slit radially to the moon’s limb, so as to cut a 
prominence and extend out into the area of the corona to some 7' or 8' 
from the limb, he noted that the principal lines of the protuberance were 
prolonged upwards into the part of the spectrum corresponding to the 
corona; and he considered that his observation definitely proved the 
existence of hydrogen in the corona. Rayet also, as early as 1868, 
observed the F line of a prominence extending up into the area of the 
corona. Maclear, Winlocic, and Youno, in 1870, observed some of the 
lines of the hydrogen spectrum from the area of the corona, but it seems 
to be doubtful whether the light they examined may not have been derived 
from the prominences after having been dispersed by the particles of 
passing clouds. 

Lockyer and Rfspigiii in 1871, and Stone in 1874, all three ob¬ 
serving with a clear sky, satisfied themselves of the existence of hydrogen 
in the lower parts of the corona, but they only appear to have identified 
the lines from their general knowledge of the hydrogen spectrum. 

The D3 line, which is known to be very brilliant in the spectrum of theg”j,x^^^ 
chromosphere, is given by most of the observers using integrating spectro- 
scopes. WiNLocic in 1870, using an analysing spectroscope, observed 
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the line* at a distance of at least 12' from the limb; and Young 
observed it to a distance of 4' or 5'; but both these observations were 
made through passing cloud, and as the line has not been seen in the 
spectrum of the corona by other observers t using analyzing spectroscopes, 
we must conclude that its presence at these altitudes was due to dispersion 
by clouds. Young, 1870, was of opinion that it was not a corona line, as 
he found it extending “ even upon the disc of the moon ” ; and Maclear, 
1870, who found the D line at an altitude of 8', also found it at the 
centre of the moon’s disc. 

Young, observing in 1869, says that he had an impression that the 
two faint lines whose position he gives as 1250 ±20 and 1350 ±20 extended 
all across the field of view of his spectroscope, in the same manner as 
the 1474 line. When, however, he had an opportunity of observing the 
spectrum of the corona again in 1870, he found no other bright line in its 
spectrum besides 1474. But in weighing this negative evidence we should 
remember that Young’s observation in 1870 was made through clouds and 
flying wrack, J and that he describes the 1250 and 1350 lines observed by 
him in 1869 as very faint. Pye, in 1870, observing with an integrating 
spectroscope, speaks of a “ small line near 1474, nearer than it to the 
red,” which appeared for an instant, but could not be seen again. In 
answer to some interrogatories by Prof. Young, he explained that it was 
just at the close of totality when the line was looked for again and could 
not be found,—an observation which would seem to indicate that the line 
was not due to the lower parts of the chromosphere, which would then be 
uncovered. Its appearance for an instant, and subsequent disappearance, 
may possibly be explained as having beeh caused by the passing clouds 
through which the observations were made. Denza, in 1870, observing 
through cloud, saw in the spectrum of the corona—^besides the bright green 

* WiNLOCK speaks of the line as being near D, and a little less refrangible than the sodium 
line by a difference greater than he could have supposed the error of the observation would be. 

t We have not referred to Rayet’s observation in 1868, as it seems probable that the pro¬ 
longation of the D line he speaks of really refers to the C line. If the F line of the hydrogen 
spectrum were seen prolonged, the C line, which is much more brilliant, would certainly be 
seen extending to an equal altitude. 

t Abbay, observing close to Young at Jerez, says, “ There was a great amount of cloiid 
and wrack flying, and it was only through a rift in the cloud that I obtained a view of the 
corona,” Winlock, also observing at Jerez, says that he and Mr. Alvan Clark were obliged 
to “ seize every opportunity offered by openings among the clouds.” 
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line 1474—another less brilliant line in the yellow, whose position he gives, 
from an estimate of its place made immediately after totality, as about 
1246 of Kirchhoff’s scale. Harkness, also observing through cloud, in 
1870, speaks of having seen two green lines fainter than 1474, and of a 
less degree of refrangibility, which he was pretty confident belonged to 
the corona. And Stone, observing in 1874, speaks of “two or more 
lines ” much fainter than 1474, and of less refrangibility, which he saw 

in the spectrum of the inner corona. 

The state of the evidence with regard to the faint lines (other than 
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1474) which have been ob.sorvcd in the spectrum of the corona, will 
probably be more easily appreciated by referring to the woodcuts of 
spectra given above. We have made no reference to the observation of 
Ferguson in 1871 as to the three lines between 1474 and D, nor as to 
the line slightly more refrangible than 1474; the lines between 1474 and 
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D were only observed just before the end of totality, and consequently 
probably belonged to the lower parts of the chromosphere. For the 
same reason we have not referred to the observation of Moseley in rSyi, 
who speaks of two faint green lines close together, which he saw “ flash in 
between 1474 and D, and then disappear.” His observation was made 
during the first ten seconds of totality, when his slit was tangential to 
the east limb. 


Continuous Spectrum of the Corona. 


Brightnefa of 
the continuous 
.spectrum. 


It will be seen that Riha, Tennant, and Pogson in 1868, Winlock in 
1869, Brown and (query) Perry in 1870, all describe the spectrum of the 
corona as continuous, without bright lines; while Herschel* in 1868, 
Abbay in 1870, and Ferguson and Moseley in 1871, state that no 
continuous spectrum was visible. 

Rayet in 1868, Harkness,. Pickering, and Young in 1869, 
Maclear, Hammond, Abbay, Pye, Winlock, Young, Burton, Denza, 
Harkness and Lorenzoni in 1870, Lockyer, Janssen, Herschel, 
Respighi and Fyers in 1871, and Stone in 1874, all speak of the 
spectrum of the corona as consisting of bright lines seen on a more or 
less faintly illuminated background. 

Harkness, in 1869, describes the continuous spectrum as about as 
bright as that given by the full moon on a clear night; and Brown in 1870 
speaks with great appearance t of accuracy of the continuous spectrum of 


Herschel’s observation appears to have been made through passing clouds; and no doubt 
the continuous spectrum of the corona would be more easily lost under such circumstances 
than the bright lines of the great prominence he was examining. Abbay’s obser\^ation at 
Jerez was also made through cloud. 

Ferguson and Moseley, who both observed at Pulmotte, were using, the one an 
integrating spectroscope, and the otlier an analyzing- spectroscope of five prisms. The sky 
at Pulmotte appears from other accounts to have been quite clear, and we are unable to suggest 
any reason that will account for their having both failed to observe the continuous spectrum. 

t No photometric comparison seems to have been made, and it should be remembered 
that a change in the breadth of the slit would entirely alter the brightness of the spectrum 
observed. The different circumstances, also, under which the two spectra would be seen, would 
greatly bias the mind in making such a comparison. Lieutenant Brown’s observation must 
have been made in a very hurried manner, for he describes himself as having found time during 
totality (which only lasted 2 ra. 8 s.) to examine the spectrum of the corona at five (query 
ten) points, the height of which he gives to half-minutes of arc; he also examined the spectrum 
of the light derived fron the area of the great rift, and gives the position of the lines in the 
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the corona, as being’ “ about equal in intensity to that given by the moon 
before entering its third quarter.” Pickering, in 1869, using a small 
integrating spectroscope, says that the continuous spectrum was bright 
enough to leave its upper and lower edges well defined. Winlock in 1870, 
making use of an analyzing spectroscope with two prisms, found that 
* there was no difficulty in seeing the cross-wires of his micrometer; and 
Herschel, in 1871, observing with an analyzing spectroscope with one 
compound prism, says that he had a distinct recollection of a dimly 
illuminated field in which he could see the needle easily. 

We are not aware of any observations which would enable us to 
compare the amount of light due to the continuous spectrum of the corona 
with that due to the bright-line spectrum, but the remarks of some of the 
observers would lead us to conclude that the light derived from the 
continuous spectrum is by no means inconsiderable. Riha mentions that he 
had seen the more conspicuous Fraunhofer lines with much fainter spectra;* 
and other observers, as will be seen, mention the continuous spectrum as 
showing distinctly recognizable traces of colour. Lockyer says that he 
was astonished at the vividness of the continuous spectrum; and Stone 
speaks of a “pretty bright spectrum” from the inner corona, “which 
appeared continuous.” On the other hand, some observers describe the 
continuous spectrum as very faint: thus Pogson, in 1868, speaks of it as 
“a faint light scarcely coloured,” t and Rayet describes the bright lines 
as seen “ sur un fond uniforme presque noir.” Fyers also, in 1871, says 

spectrum of three prominences. Besides this, he appears to have found time to examine the 
corona with the naked eye, for the purpose of making the detailed drawing of the outline of the 
corona and Lencosphen which is given in his report; and to have devoted some seconds to 
checking the acciuracy of his assistant, by examining Uie position of the cross-wires of his finder 
upon the corona. In addition to all these observadons, he twice altered the breadth of his slit 
during totality, and gave signals for the coniincncemcnt and end of the total phase, of which it 
will be noticed that he gives the time to two decimal places of a second. Lieutenant Brown’s 
observations were made through xiassmg cloud, but he seems to have lost the bright line of the 
corona while he observed the continuous sjjectrum. On the other hand, Hekschsl and 
AnuAY, whose observations were also made through cloud, observed the bright line, while they 
lost the faint continuous sijcctrum. 

* One would gather from Riua’s remark tliat his slit was not too widely open at the time 
to have shown the more conspicuous Fraunhofer lines. He was at a loss to account for there 
being no dark lines, and mentions that he examined his slit to see that all was in order. 

t Pogson, however, adds that the spectrum was “certaialy free" from dark lines,—a remark 
which imx>lies that the spectrum was distinctly seen. 
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that the spectrum became “almost black, but with the colours still tiacc- 
able.” These various estimates of brightness may no doubt easily bi; 
reconciled, when we consider that the brightness of the corona dill'cis 
considerably from eclipse to eclipse, and that the brightness of the. 
spectrum as seen with analyzing spectroscopes would differ greatly iis the 
slit was placed upon various parts of the corona. The fact that so many • 
observers speak with certainty as to the non-existence of dark lines, sIkavs 
that the continuous spectra observed by them must have been somcithing 
more than a just perceptible trace of nebulous light in the field ol their 
spectroscopes. 

Some clue to the brightness of the continuous spectrum may possibly 
be obtained from the remarks made by observers as to the colour of the 
background on which the bright lines of the coronal spectrum have been 
seen. Pogson, Rayet, and Respighi describe the continuous spectrum as 
scarcely coloured; while Hammond and Fyers, using integrating spectro¬ 
scopes, and Denza, Lorenzoni, Janssen (?), and STONE,t using analyzing 
spectroscopes, speak of definite colours. 

Stone, it will be seen, mentions that the spectrum of the inner 
corona appeared to him to be rich in red light; and Hammond (the weight 
of whose observation is, however, considerably diminished by the fact that 
he did not observe the green coronal line) concurs with Stone in asserting 
that the continuous spectrum of the corona is deficient in light of short 
wave-lengths. Denza, however, whose observation was made through 
cloud, was of a contrary opinion. 

If the continuous spectrum of the corona is principally due to light 
dispersed by particles whose diameters are small compared with the wave¬ 
length of light (as the considerations referred to in the introduction to the 
Polarization chapter would lead us to conclude), we should expect to find 
the continuous spectrum of the corona rich in blue rays. For it may be 

* In the spectrum of very faint'light the colours are not distinguishable. Making use of a 
spectroscope with prisms of dense flint glass, and observing in a darkened room with fliint sun¬ 
light, the blue is first lost to my eye, then the red, and lastly the green colour about the region 
of E., is lost. The remaining trace of light, which is quite sufficient to show the position of 
the wires of the micrometer, appears to me as a faint grey. 

+ We have not referred to the observations of Fusinieri, Magrini, Dunkin, and 
Barreda, as their observations were made with prisms without slits, and it is not certain 
that the spectra they describe were derived from the corona. 
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shown * that when light is scattered by particles which are small compared 
with any of the wave-lengths of the visible part of the spectrum, the 
ratio of the amplitudes of the vibrations of the scattered and incident light 
varies inversely as the square of the wave-length, and the intensity of the 
lights is consequently as the inverse fourth power of the wave-length. It 
should, however, be remembered that the richness of the violet end of the 
spectrum is by no means a marked feature of the spectrum of the light 
derived from the blue sky. It is not until the intensities of the light of 
various parts of the spectrum of sky light and direct sun light are com¬ 
pared photometrically, that the rapid increase of intensity at the violet end 
of the sky-light spectrum becomes apparent. 

Owing to the strange conditions of illumination during totality, and 
the sense of contrast produced by the deep colour of the sky on the one 
hand and the prominences on the other, the eye-estimates of the colour 
of the corona cannot be greatly relied upon, and it would therefore be well 
that during future eclipses greater attention should be directed to the distri¬ 
bution and intensity of the light at various parts of the continuous spectrum 
of the corona, t Lorenzoni is, as far as we are aware, the only observer 
who has described a broad band of increased brightness in the green. 

* See a paper “ On the I.ight of the Sky, its Polarization and Colour,” by the Hon. J. W. 
STRurr (now Lord Raylcigli), in the Phil, Mag. for Feb. 1871, pp. 107—izo, and March 1871, 
pp. 274—279. 

+ Such an examination would, no doubt, throw important light on the constitution of the 
corona. An excess of red light in the continuous spectrum of the corona might, we would 
suggest, be accounted for by assuming that the small particles in the corona which disperse the 
sun’s light are incandescent at a red heat. Other considerations would seem to indicate that 
such an assumption is by no means improbable. The observations cited in the introduction to 
the chapter on PolariscoLic Observatwis (p. 260), tend to show that tlie polarization of the corona 
increases in intensity on proceeding outwards from the moon’s limb, until at a certsun distance 
the maximum intensity of polarization is attained. As if in the lower corona the polarization of 
the dispersed sunlight were masked by emitted light, while in the higher regions of the corona 
the dispersed sunlight altogetlier overpowers the weaker emitted light. 

It will be seen that Stone’s observation, as to the richness in red rays, only refers to 
the continuous spectrum derived from the inner corona, and that during a somewhat rapid 
observation he was unable to detect dark lines in the spectrum of the inner corona, while he 
saw them in the spectrum of the outer corona. This again would look as if there were emitted 
light masking the solar light in the regions of the lower corona. 

The particles which disperse the polarized light in the lower parts of the corona are, as we 
know, distributed over an area which is also occupied by gas in a condition sufficiently hot to 
give a bright-line spectrum. We have no due at present to the temperature of the gas; but if 

Royal Astron. Soc., Vol. XLI. 45 
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List of Observers who refer to Coburs seen in the Continuous Spectrum of the 

Light of the Corona. 


t868. Pogson. 
Ra/et. 

1870. Hammond. 
Denza. 


Lorenzoni. 
1871. Janssen.' 

Respighi. 

Fyers. 

1874. Stone. 


A faint light scarcely coloured. 

Sar un fond uniforme presque noir, ou plut6t d'un violacd trhs- 
ohscur j aucune trace de spectre colors donnd par la couronne. 

A spectrum in which red and green were present, but the blue and 
violet absent. 

II fondo, su cui si proiettavano le due righe, era di un verde scuro, il 
quale diveniva pih chiaro e tendente al giallo nelV avvicinarsi alia 
seconda riga. Nel rimante campo dello spettroscopio, e massime 
dal lato dei colori meno rifrangibili, mi sembrb intravedere la con- 
tinuazione dellp spettro continue, ma debolissimo. 

Una banda di luce verdognola.sfumata da una parte e dair altra. 

La raie obscure D, se pergoit, ainsi que quelque lignes obscures dans 
le vert. 

The coloured zones (corresponding to the corona) shone out upon a 
faintly illuminated ground without any marked trace of colour. 

"The spectrum became almost black, but with the colours still traceable. 

A spectrum which appeared to me continuous, but rich in red light 


Evidence as to 
the presence of 
absorption lines 
in the continuous 
spectrum of the 
coroTia. 


Riha, Tennant, and Pogson in 1868, Harkness, Pickering and 
Young in 1869, and Brown, Maclear, Pve, Winlock, Young and 
Burton in 1870, all mention that they looked for dark lines in the spectrum 
of the corona, but were unable to detect any trace of them. Janssen, 
however, in 1871, speaks with confidence of having observed the dark line 
D, as well as some very faint dark lines in the green: he mentions that 
they were visible at a medium height in the corona, and explains that he 
means from 3' to 6' above the limb—implying that he had failed to see the 
dark lines at higher or lower altitudes. Stone in 1874 also speaks with 
confidence of dark lines in the spectrum of the outer corona; but from a 
somewhat hurried examination of the spectrum of the inner corona, he was 
inclined to think that it was continuous without dark lines. 


the particles emit light which can be proved to be rich in red rays, we may assume that their 
temperature is not very great—^for example, is not equal to, or comparable with, the temperature 
of melted iron. 

In connection with this question, see the observation of Magrini, referred to on pp. 244 
and 245, Ttrhich tends to show that the heat derived fix)m the corona and solar appendages is 
very great compared with that derived from the full moon : but too much reliance must not be 
placed on Magrini’s observation, as it is very imperfectly described, apd riauch would depend 
upon the exposure of the thermopile previous to totality, as well as upon other minor matters 
which axe not refened to. 
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In weighing the negative evidence referred to above, it should be 
^membered that the observations of Tennant, Pogson, Harkness, and 
OWG, 1869, all relate to the spectrum of the corona near* to the sun’s 
limb. Riha, Tennant, Pogson and Brown failed to detect the bright 
ines of the corona, and consequently their negative evidence with regard 
^ t e dark lines cannot be considered as very important. Pickering and 
Pye were using integrating spectroscopes; and if it should be shown that 
the lower parts of the corona give a continuous spectrum without dark 
lines, the absence of dark lines in the integration spectrum may be readily 
accounted for by assuming that the brighter spectrum of the lower corona 
obliterates the lines in the faint spectrum of the upper parts of the corona. 
The observations of Maclear, Winlock, Young and Burton, in 1870, 
were all made through cloud; which would no doubt also have the effect of 
mixing the light from various parts of the corona, and thus superposing 
the spectrum of the lower corona upon the faint spectrum of the upper 
portions of the corona. 


Observations as to the Presence of Dark Lines in the Continuous Spectrum of 

the Corona. 


1868. Riha. 


Tennant. 


Pogson. 

1869. Harkness. 


Pickering. 

Young. 


Sobald der letzte Lichtstrahl der Sonne verschwand, verschwanden auch 
momentan alle Fraunhofer^schen Linien,, und es ging das Spektrum 
mit einem Schlage in ein continuirliches iiber. 

Wliat I saw was undoubtedly a continuous spectrum, and I saw no 
lines. There may have been dark lines, of course; but with so faint 
a spectrum, and the jaws of the slit so wide apart, they might escape 
notice. 

A faint light was seen, certainly free from either dark or bright lines.' 

Remembering that the observers in India, in August 1868, had said 
that the corona gives a continuous spectrum with absorption lines, I 
looked very carefully for them, but to my great surprise I could see 
none, and I am perfectly satisfied that none were visible in my 
instrument. [The slit was about 5' from the sun’s limb.] 

Continuous spectrum, without dark lines. 

A faint continuous spectrum, without any trace of dark lines in it. 


Tionnant says that he “set the cross-wires immediately outside the upper limb;” 
Pogson that he directed the finder of his spectroscope telescope to a part of the corona, on 
the sun’s southern limb, as clear of. any visible prominences as possible; and H.^kness, 
judging from the position of C3 in his diagram, cannot have had his slit at the time of the 
observation at a distance of more than 4' or 5' from tlie sun’s limb. Young, iit 1869,'appears 
to have confined his observations chiefly to the prominence region. ' ■ * 
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1870. Brown. 
Maclear. 
Pye. 

Winlock. 


Young. 


Burton. 
1871. Janssen. 


1874. Stone. 


A continuous spectrum, free from, any lines, bright or dark. 

I observed no dark absorption bands. 

Continuous spectrum seen when the slit was opened; no dark lines 
observed. 

During my examination of the corona I looked carefully for dark lines, 
but saw none. [The slit was placed upon various parts of the 
corona near to the sun’s limb, and as far as 25’ from the limb. Ihe 
observation was made through clouds.] 

I saw no trace of dark lines, although I looked for them carefully. [The 
slit was placed upon various parts of the corona near the sim’s limb, 
and as far as 16' from the limb. The observation was made through 
drifting cloud.] 

No dark lines were seen in the corona spectrum. [The observation was 
made through drifting doud.] 

Dans les hauteurs moyennes de la couronne, de 3 k 6 minutes d’arc, la 
raie obscure D se pergoit, ainsi que quelques lignes obscures dans 
le vert, mais celles-ci sont k la limite de visibility. 

The spectrum of the inner corona appeared to be continuous without 
dark lines, but the examination was too imperfect to allow of a 
conftdent opinion being expressed. In the spectrum of the outer 
corona dark lines were observed with certainty, although they were 
seen with great difficulty. 


Distance from the St»}^s Limb to which the Continuous Spectrum of the 

Corona has been traced. 

Young, whose observation in 1870 was made through drifting cloud, 
mentions that a faint continuous spectrum, much brighter near the sun, 
always formed a background for the bright lines; he traced 1474 to a 
distance of 16' from the limb, and we may therefore no doubt assume that 
the continuous spectrum was traceable to a distance of more than a solar 
radius from the limb. Winlock, whose observation was also made through 
cloud, saw bright lines upon a continuous spectrum, which he describes 
as “ not very faint ” : at the time of making this observation it appears 
that his slit was at a height of 12' above the limb. He then traced 
the bright lines to a height of 25'; but his account does not expressly 
state whether the continuous spectrum was visible at a similar altitude. 
Brown speaks of having observed a continuous spectrum without bright 
lines at a height of 25' above the limb; but his observation, which was 
made through clouds, must have been of a very hurried character. He 
.says that he saw the continuous spectrum to “ about the top of the 
corona.” 
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In 1871 Lockter. and JAnssen both describe the continuous spectrum 
as being brighter than they expected, but neither of them traced it to any 
considerable distance from the limb. Hhrschel found a faint continuous 
spectrum at a height of 16' above the west limb. When his slit was placed 
across the edge of the great southern rift he noticed that the part of the 
field corresponding to the rift “was far from dark” : at the time of. this 
observation the southern end of the slit, which was i8' long, must have 
been about 20' from the nearest part of the sun’s limb. 

In 1874, Stone, in observing the spectrum of the outer corona, found 
the field of his spectroscope sufficiently illuminated to admit of the presence 
of dark absorption lines being made out with certainty. He does not men¬ 
tion the height above the sun’s limb to which his observation of the dark 
lines referred, nor does he appear to have determined the distance to which 
the continuous spectrum could be traced; but if we may judge from the 
analogy of Herschel’s observation of 1871,—that the continuous spec¬ 
trum is traceable to a greater distance from the sun than the bright-line 
spectrum,—the light of the continuous spectrum must have been visible 
with the clear sky of Klipfontein to a distance of more than three-quarters 
of a degree from the sun’s western limb. 


JLisl 0/ Obscmatims referring to the Height of the Continuous Spectrum, 


1869. 

1870. 


1871. 


1874. 


Harkness, 

Brown. 

Winlock. 

Young. 

Lockyer. 

Janssen. 

Herschel. 

Stone. 


Continuous spectrum about as bright as that given by the full moon. 
[Slit s' at most from the limb.] 

Continuous spectnim free from lines. [Slit at places on the corona 
between 4^ and 25' from the limb.] 

Continuous spectrum not very faint. [Slit 12' from the limb at the time 
of this observation.] 

A faint continuous spectrum, much brighter near the sun, always 
formed a background for the. bright lines. [The 1474 was traced 
to a distance of 16' from the E, limb.] 

Astonished at vividness of the continuous spectrum. [Slit at a height 
of about 7'.] 

Le spectre se montre beaucoup plus vif que je ne m’y attendais k cette 
distance. [Slit at two-thirds of a radius from the limb.] 

I still saw coronal light here, though it was faint. [Slit at about 16' 
from the W. limb.] 

The spectrum of the outer corona was sufficiently bright to allow of 
absorption Imes being seen, although with great difficulty. [Position 
of slit at the time of the observation not given.] 



Spectroscopic Observations. 



l^isidnce Suh^s L,imb to which the Bright Line 1474 has been traced. 

Sefright The accompanying’ woodcut will assist the reader in forming* an 

traced. . .estimate of the evidence brought together in the present chapter with 
regard to tiie height to which the bright line 1474 has been traced, as 
3 ^hoye. the sun’s limb. The thick white lines correspond to 
, which have been made with a clear sky: the shaded lines 
to those which have been ma^e through cloud, or with a hazy sky. That 

observations of the 
second class must be 
received with caution, 
is proved by the fact 
that Maclear, observ¬ 
ing with a cloudy sky, 
in 1870, saw a bright- 
^ line spectrum when his 
slit was at the centre 
of the dark moon. 
Young in 1870, ob¬ 
serving through what 
20 he describes as “haze 
and flocculi of cloud,” 
saw the C and D3 lines 
extending on to the disc 
of the moon. But in 
the case of observations 
made with a clear sky, 
g I . ^ the diffusion of light is 

I'i tl l ill I »• sufficient, it would 

. I I I I seem, materially to af- 

t I. * -I <1 f f I- I I feet the height to which 

Heights to which the Wght line 1474 hM been traced. The shaded lines bright lines Can be 

refer to observaUons made throueh cloud. . , . . 

^ ^ ; traced. This is proved 

by the observations of Jakssen,* Herschei, and MosELEV-the latter two 

"a, o to by tie mooB’sdiie He 

desenbes the spectrum corresponding to the place of the mooh’s disc as “ exmsivmmtt&U." 
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of whom were unable to detect any trace of spectrum when their slits were 
placed at the centre of the dark moon. Janssen, whose observation was 
made from a station where the sun was not very far removed from the 
mist and haze of the horizon,* saw an excessively faint spectrum from the 
edge of the disc of the dark moon. The observations of Rayet in 1868, 
Harkness in 1869, and Stone in 1874, were made with a clear sky, and 
with the sun much higher above the horizon than as seen from the Indian 
and Ceylon stations during the eclipse of 1871. 

With regard to the distance to. which the 1474 line can be traced in 
various directions from the sun’s limb, further observations are required. 
Young, in 1870, found the area within which the 1474 line was visible ex¬ 
tending rather further on the east and west than to the north and south. 
But Respighx, in 1871, speaks of the green zone as sensibly circular. 
WiNLOCK does not mention the direction in which he traced the 1474 line 
to the height of zs'.f But Moseley and Stone’s observations were both 
made in the equatorial regions of the corona; Moseley in 1871 traced the 
green line 22' towards the east, while Herschel by his third observation 
appears to have traced it nearly 20' to the south. The enormous extension 
of more than f"*, observed by Stone in 1874, was from the western limb. 

The slit of HerscheVs spectroscope was placed by Tennant, who was directing his instrument, 
at the centre of the dark moon. After a careful inspection, Herschel reported that nothing 
was visible. Moseley placed the slit of his spectroscope on the dark moon's centre, but 
‘‘ got no spectrum whatever." 

Janssen, however, describes the sky as being perfectly clear at the time of his observation. 
On p. 18 of his Rapport h. TAcaddmie" he says ; ‘‘Vers 5*^ 30*“, et quand Taube dtait bien 
accus^e, le vent s’^Ieva comme Si Tordinaire, et un rideau noir menagant s'avanga sur nous. 
Nous voyions trfes-bien le Dodabetta [Captain Herschel's station] dans les nuages. Mais 
. . . . les nuages s’anfitferent, et au moment du premier contact le soleil dtait tout k fait 
audessus." At p. 28 he says: Si nos dmules dtrangers n'ont pas obtenu un rdsultat aussi 
decisif que celui de la mission fran5aise, je crois qu’il faut Tattribuer a la puret^ tout exception- 
nelle du ciel dans la station que j'avals choisie avec tant de soins, et aussi h. I'ensemble des dis¬ 
positions optiques." At Dodabetta, where no spectrum was detected at the centre of the dark 
moon, the mist over the sun's place was sufficient to cause Mr. Hennessey to alter the ex¬ 
posures of the photographs which had previously been determined upon on the supposition that 
the sky would be clear. 

i* Langley, in his summary of the Spanish observations, published shortly after the eclipse 
in Nature^ describes Winlock as having followed 1474 all round the sun to at least 20' from 
the disc. But it is evident, from Winlock’s description of his own observation, that he had 
great difficulty in observing the corona on account of the clouds; and the presence of the line 
near D at So great ah altitude above the sun's limb would lead us to accept his observation 
with great caution. 
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List of Observatio 7 is re/errmg to the Height to which the Bright Line 1474 fias 

been traced. 


i868* Rayet. 


1869. Harkness. 


Young. 


1870, Carpmael. 


Maclear. 


Winlock. 

Young. 

Harkness. 
1871. Lockyer. 

Janssen. 


A green line which Rayet called E was seen extending to about 
double the height of the other prominence lines. It would seem, 
from Eayet’s description, that the other prominence lines corre¬ 
sponded in height with the prominences. (The height of the green 
line would therefore be nearly 7'.) 

A line whose position Harkness gives as 1497 K was seen when the 
slit of his spectroscope was at a part of the corona marked C3 in 
Eastman’s diagram. (If we leave out of account the length of the 
slit, this would correspond to a height of not quite 5',) 

1474 was seen extending clear across the spectrum; and on moving the 
slit away from the protuberance it persisted, while D3, visible at the 
edge of the field, disappeared. (Height to which the 1474 line could 
be traced not given.) 

Observation made through passing clouds. A green line, whose 
position is given as 1359 K, was seen extending entirely across the 
field of the spectroscope. The slit, whose length corresponded to 
about 30' of arc, was, at the time of the observation, tangential to the 
east limb, and placed so as “just to be clear of the solar flames.” 
(Taking the height of the centre of the slit above the limb as 3', the 
extremities of the slit would be at a height of more than 8'.) 

Observation made through cloud. Bright band near b seen when 
the slit was 8' from the limb. But as the same spectrum was 
observed when the slit was at the centre of the moon, we have not 
included Maclear’s observation in the diagram illustrating the ob¬ 
servations of the height of the green line. 

Observation made through cloud. 1474 traced to a height of nearly 
25' from the limb. 

Observation made through “haze and flocculi of cloud.” 1474 ob¬ 
served growing fainter as the distance from the sun increased. It 
was traced to a distance of 16' from the east limb, 13' from the west 
limb, rz' from the north limb, and 10' from the south limb. 

Observation made through passing clouds. 1474 traced to a distance 
of certainly not less than from ten to fifteen minutes from the sun. 

1474 observed extending slightly beyond the hydrogen spectrum. It 
was seen to thicken downwards like F. (At the time of this obser¬ 
vation the slit was estimated to be at a height of about 7'.) 

1474 observed when the slit was placed at a height of about two-thirds 
of a radius from the limb. The spectrum was observed to increase 
in intensity as the slit was brought up to the limb. 

Slit across the edge of the great southern rift at “ about 10' from the 
limb.” This estimate of distance seems to refer to the centre of 
the slit: if so, the southern end of the slit, which was 18^ long, must 


Herschel. 
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have been nearly 20' from the limb. The 1474 line was seen ex¬ 
tending all across the held. 

Respighi. Green zone well defined at the summit, which was less bright than the 
base. Its form was sensibly circular, and its height about 6' or 7'. 
The green zone was brighter and more uniform than the zones 
corresponding to hydrogen. 

Moseley. The line 1474 was traced to a distance which was estimated to be 22' 
from the sun’s eastern limb. 

1874. Stone. As the slit was carried away from tlie sun’s western limb, the bright 
line 1474 gradually became fainter, until it was lost sight of from 
extreme faintness. When the line was last seen, the slit must have 
been more than a degree from the sun’s centre. 

Distance from the Smi’s Limb to which Lines of the Hydrogen Spectrum 

have been traced. 

It will be seen by an inspection of the accompanying woodcut that 
WiNLocK is the only observer who 
has traced the hydrogen spectrum to 
a greater height than 10' above the 
sun’s limb. But his observations were 
made with a cloudy sky; and the pre¬ 
sence of “the line near D,” which ha.s 
only been seen by other observers in 
the immediate neighbourhood of the 
prominences*—at an altitude of 25' 
above the limb—seems to render it 
pi-obable that the spectrum he ob¬ 
served was really due to the light of 
the prominences dispersed by clouds. 

Most of the observers — viz., 

Ra.YET (?) CaR?MAEL (?) WiNLOCK, 

Young, and REsriGiii—appear only 
to have observed the C and ¥ lines. 

Janssen says that he immediately re¬ 
cognized the spectrum of hydrogen, 
but does not mention which of the 
lines he saw. Lockyer, observing 

See remarks on the absence of Dj from the spectrum of the corona, on pp. 347 
and 348. 

Royal Astron. Soc., Vol. XLI. 



spectrum hu!> 
been truccU. 


Heiglits to which lines of tite hydrogen Kpcctnim 
have been traced. The shaded lines refer to ob¬ 
servations made through cloud. 
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He it to which an analyzing spectroscope, says that he saw a vivid hydrogen 
spectrum, and that he was astonished at the “vividness of the C line,” 
heeii traced, mention which of the other hydrogen lines were visible. 

Observing with a prism without a slit, he recorded rings corresponding to 
C, F and G,—by which he probably means C, F, and (the hydrogen 
line a little below G). He mentions that all these rings were brighter 
than the ring corresponding to 1474, but he does not appear to have seen 
any ring corresponding to Hj. On the other hand, Respighi found 
the hydrogen rings less bright than the 1474 ring. It would seem 
that Respighi only saw two rings belonging to the spectrum of hydrogen 
—a red and a blue one—^which he suggests probably corresponded with 
the C and the F lines. He adds that if the corona contained rays of 
any other kind, their intensity must have been so feeble that they were 
‘merged in the general illumination of the field. The relative brightness 
of the four hydrogen lines in the chromosphere, as given by Young, is 
or C, loo; or F, 80; 65; Hg or h, 50. But it does 

liot by any means follow that the relative brightness of the lines 
would be the same with the different conditions of heat and pressure 
existing at various altitudes in the corona. 

Respighi mentions that the red image was sensibly circular, and 
was distinct and well defined, though its light was less uniform than 
that of the green image; but it does not appear whether by “ less 
uniform” he intends to imply that the rifts and coronal details were 
visible in the red image while they were invisible in the green image, 
or merely that the red image was not so “well defined at the summit” 
as he describes the green image to have been. It will be noticed, 
however, that with the exception of this observation and that of Lockyer, 
who saw the rings corresponding to the hydrogen spectrum extending 
only to a height of 2' above the limb, all the other observations 
of the spectrum of hydrogen refer to parts of the corona near to the 
equatorial regions of the sun—and that there are no observations which 
can be relied upon as proving that the spectrum of hydrogen has been 
observed from the area of rifts. 
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' 'List of Observations referring to the Height to which Lines of the Hydrogen 

Spectrum have been traced. 


1868. Rayet. 


1870. Carpmael. 


Winlock. 


Youx^g. 


1871. Lockyer. 


Janssen. 

Respighi. 


1874. Stone. 


The line F, and a line which Rayet speaks of as D (but which we 
may probably assume was C, for the C line of the hydrogen 
spectrum is much brighter than the F line), were traced to double 
the height of tlie other prominence lines, or to nearly 7' above 
the limb. 

Observation made through an opening in passing cloud. When 
the green coronal line was near the centre of the field of view> 
two other lines were seen towards the extremities of the field, 
“ not equally distant from the middle line.'* Carpmael states that 
the bright coronal line (he uses the word in the singular) extended 
entirely across the field of view; but he does not state that the 
other lines were shorter than the central line. The centre of the 
slit seems to have been about 3' from the limb, and the extremities 
of the slit must have been more than 8' from the limb. 

Observation made through cloud. C and F traced to nearly 25' from 
the limb. (The diffusion of the light of the prominences by the 
clouds seems to have been very considerable, as the line near D was 
traced to the same altitude.) 

Observation made through cloud. C traced to a distance of 4' or 5' 
outside the sun, F traced not quite so far, (D^ traced to.the same 
distance as C.) 

A vivid hydrogen spectrum extending not quite as far from the limb 
as the 1474 line. (Twockyer estimates that the height of his slit at 
the time of this observation was about 7'.) 

Spectrum of hydrogen seen when the slit was about two-thirds of a 
solar radius from the sun's limb. 

A red zone seen, probably corresponding with the line C, and a blue 
zone perhaps coinciding with F.” The red zone was very distinct 
and well defined, while the blue zone was faint and indistinct. The 
height of the red zone was about 6' or 7'. 

On sweeping across the inner corona the hydrogen linos were seen 
extending all across the slit, (Judging from the diagram accom¬ 
panying Stone’s report, the height of the inner corona was at least 7'.) 


Distance from the SutCs Limb at which the Faint Lines less refrangible than 

1474 have been observed. 

None of the observers who have seen the faint lines less refrangible 
than 1474 mention the height to which these lines could be traced above 
the sun’s limb. Young, in 1869, said that he had an impression that 
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Hei |htto.^hi ch the two faint lines whose position he gives as 1250^20 and 1350^20* 
extended all across the spectrum, and that on moving his slit away from 
a prominence they persisted. He does not, however, mention the distance 
from the sun’s limb to which his slit was carried; but the length of his slit, 
which seems to have been placed radially to the sun’s limb, was not quite 2'. 
Denza does not give the place of his slit upon the corona at the time, 
that he observed the line whose position he gives as 124.6; but from his 
description one would judge that it remained visible as the slit was shifted 
in position upon the corona, for he satisfied himself that the line was not 
due to the prominences by observing that, as his slit was moved, other very 
brilliant lines came into view, and again disappeared when the slit was 
shifted, leaving the green coronal line and 1246 still visible. H arkness 
also saw “ two green lines,” fainter than 1474, and “ of a less degree of 
refrangibility ”—which, he says, he was “pretty confident belonged to the 
corona.” The lines appear only to have been seen for an instant through 
passing cloud; but neither he nor Tupman, who was directing his spec¬ 
troscope, give any clue by which the height of the slit at the time of this 
observation can be determined. Stone, observing in 1874, says that on 
sweeping his slit across the inner corona—the height of which, judging 
from his diagram, cannot be estimated at much less than 10'—he saw “ two 
or more” lines much fainter than 1474, and of less refrangibility. He 
spent, however, but little time in examining the spectrum of the inner 
corona, and he does not state whether he was able to trace these lines to 
' the extreme limits of the inner corona, or even as high as the hydrogen 
spectrum. 

But the negative evidence with regard to the presence of the faint 
lines in the spectrum of the corona must not be passed over in silence. 
Young and the other observers of 1870, who did not succeed in observing 
the faint lines, made their observations through cloud, which may have 
obliterated the fainter parts of the spectrum. But the observers in India 

* It is worth remarking, that the only chromosphere lines between 1474 and D, to which 
Young has given high frequency numbers lie near to these limits. In Young’s catalogue of 
chromosphere lines observed at Sherman, published in the American J^oiimal of Science and 
Arts for November 1872, he gives the line i274'2 K. with a frequency number 50, and the iron 
line 1281’3 K. with a frequency number 40. The only other line between 1474 and Dj to 
' which he attaches a frequency number higher than 15 is 1372*1 K.; for this he gives the 
frequency number 25. 
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and Ceylon in 1871 made their observations with a clear slcy, though the 
sun was not very far removed from the mist and haze of the horizon. 

J ANssiiN, however, made use of an instrument of large aperture and short 
focus, with collimator and telescope adapted to take in the whole pencil; 
but though he describes the instrument as especially fitted for observing 
the spectrum of faint objects,* it is possible that its great angular aperture 
may have been more than counterbalanced by absorption and reflexion 
from the surfaces of the two compound prisms which he made use of. He 
describes each of them as being composed of five prisms of very pure 
glass, united by Canada balsam; but he does not mention the size of the 
prisms or the thickness of glass traversed by the pencil. No doubt, even 
with the whitest flint and crown glass, the loss by absorption and reflexion 
from the surfaces of the prisms would greatly reduce the intensity of the 
transmitted beam. 

Docs the Matter corresponding to the 1474 Dim form a Cmtirtuoiis Dnvclopc 
'uniformly incandescent aboict the Sun ? 

Herscuei. in 1871, when the slit of his spectroscope was placed across tu trighum* 
the edge of the great southern rift, so as partly to lie upon the corona and 

, observation. 

partly to extend into the area of the rift, observed that the 1474 line 
extended into the part of the field of his spectroscope which corresponded 
to the area of the rift. 

It will be seen by reference to Plates 7 and 8 at the end of the volume 
that the eastern edge of the great southern rift presented a most marked 
transition from darkness to intense brightness. Tennant says that he 
placed the slit about ro' from the limb; and assuming that his estimate 
refers to the cross-wires indicating the centre of the slit in the finding 
telescope, the northern half of the slit would have been upon one of the 
brightest parts of the corona, while the southern half would have stretched 
out into a part of the rift which appears almost black in the photographs; 
but, as Capt. Herschel has informed us, he was unable to detect any 
sudden change in the intensity of the pale green line I474> which stretched 

* M. J ANSSEN says of his instrument, “ Ce spectroscope dtait si lumineux qu’il donnait le 
spectre des corps les moins dclairds de I'intdrieur d’une chambre,”—and after describing part of 
his observation he adds, “ rdsultat qui tient dvidemment au grand pouvoir lumineux de I’instra- 
inent, et k I’ensemble des dispositions adoptdes.” 
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all across the field of his spectroscope. This is the more remarkable as 
the southern rift, and especially the eastern edge of it, was noticed by the 
most casual observers of the eclipse of 1871. 

The observation was made with a clear sky, and, it will be seen, tends 
to prove that the incandescent gaseous matter which gives the bright line 
1474 was distributed throughout the area of the rift. This conclusion is 
rendered still more probable by the curving structure of many of the bright 
details of the corona, which would seem to indicate that the jets or streams 
of fine particles which give the bright partly polarized light of the corona 
are affected by currents which carry them out of their original course. 
The contrary flecture of the eastern edge of the great southern rift under 
consideration is an instance of the stream-like action we refer to. 

The language of Respighi with regard to the even distribution of the 
light of the green zone * seems to indicate that the matter corresponding 
to 1474 forms a continuous envelope about the sun. In the French 
account of his observations he definitely states that the green ring was 
approximately circular, and that he traced it all round the sun. The parts 
of the images which overlapped would about correspond to the places of 
the great northern and southern rifts; but he seems to have been able to 
trace the green ring, by reason of its marked superiority in brightness and 
the definiteness of its outline, through the confused light of the superposed 
images; and in summing up his observations he distinctly asserts that 
none of the structure, which was seen by naked-eye observers of the 
corona, was to be recognised in this gaseous stratum.. 

But Respighi’s observations with regard to the red and blue zones are 
by no means so definite. He describes them as less uniform than the 
green zone, and there is nothing to show that the hydrogen spectrum was 
visible in the area corresponding to the great rifts. Judging from the 
analogy offered by what is ordinarily called the chromosphere («.«., the 
parts of the solar envelope where the gases are so intensely incandescent 

* ■Respighi says: “The green zone surrounding the disc of the moon was the brightest and 
most uniform, and the best defined j the red zone was also -very distinct and well defined, 
while the blue zone was faint and indistinct. The green zone was well defined at the summit, 
though less bright than at the base; its form was sensibly circular, and its height about 6' or 7'. 
The red zone exhibited the same form and approximately the same height as the green, but 
its light was weaker and less uniform.” 
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that the bright lines of their spectra can be seen superposed on the spec¬ 
trum of our atmosphere as illuminated by the sun), the light of the 
hydrogen images would not be evenly distributed, but the parts corre¬ 
sponding to ascending currents, or to masses of gas which had but 
recently occupied a lower level, would appear more intensely incandescent. 

It is possible, however, that in the regions of the upper chromosphere* 

■ the incandescence may be more uniformly distributed, and the differences 
of brightness due to differences of temperature of ascending and 
descending masses of gas may be insignificant compared with the 
brightness due to the temperature of the region. On another occasion 
the observation of Respighi should be repeated, and especial attention 
should be paid to the distribution of the light of the hydrogen images, 
and to the question whether there is any connection between the structure 
of the corona visible to the naked eye or in the photographs and the areas 
of greatest brightness in the C and F images. 

Gordon, who directed the instrument of Carpmael in 1870, placed 
the slit of the spectroscope tangentially to the east limb of the sun, so of!hJ?1^4u,“ 
that the centre of the slit was at a height of about 3' above the limb. 
Carpmael says that “ the bright corona line extended entirely across the 
field of view, but was fainter towards the extremities.” The upper part of 
his field, which would correspond to the southern end of the slit, was 
occupied by a comparison spectrum. The length of the slit was equivalent 
to about thirty minutes of arc; and it will be seen, by comparing the 
woodcut illustrating the place of Carpmael’s slit with Plate 6, that the slit 
extended across a part of the corona where there was no very sudden 
transition from light to darkness. The southern end of the slit would 
have been upon the lower part of the south-eastern rift;t but this part of 
the slit may have been occupied by the comparison spectrum, and if not, 
the clouds through which Carpmael’s observation was made may possibly 
have superposed the light from different parts of the corona, so that his 
observation cannot be relied on as evidence tending in either direction. 

* If this term is not approved of, and the term lower corona is considered too indefinite, 
we might with advantage make use of the expression “region of gaseous incandescence,” or, more 
shortly, “ i474region,'’ “hydrogenregion,” meaning the regions in which i474matter or hydrogen 
is sufficiently hot to give out bright lines. 

t Which extends from position angle about loo® to about 130°. 
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spectrum of a 
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though visible 
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Brown, in 1870, says that he directed his cross-wires to be placed at 
the centre of the great southern rift, and that “ the spectrum gave no 
lines.” But as he saw no lines in the spectrum of any other part of the 
corona, his evidence may be neglected. So also may the evidence of 
Maclear, who swept his slit across the area of the great northern and 
southern rifts of the corona of 1871. It seems that he also placed his slit 
upon bright parts of the corona, but saw no spectrum. 

Janssen, in 1871, placed his slit, which was lo' long, radial to the 
moon’s limb, so as to cut a prominence and extend outward upon the 
corona. The hydrogen lines of the prominence appeared prolonged 
upwards into the part of the field corresponding to the corona, but the 
1474 line, which was bright in the corona, appeared interrupted in the. 
spectrum of the prominence. He draws especial attention to this 
observation; but it will be remembered that the 1474 line is not always 
equally bright in the spectra of prominences, and that sometimes, when 
their spectrum is observed under ordinary daylight conditions, the 1474 
line is altogether invisible. It will be seen also from the next section that 
in the spectrum of the lower corona or upper chromosphere the 1474 line 
appears to be the brightest line in the spectrum, while in the spectrum of 
the prominences it ranks only as the fifth or sixth line in average brightness.* 
It is possible, therefore, that Janssen may have been struck by the sudden 
decrease in relative brightness of the 1474 line in passing from the 
spectrum of the corona to the prominence spectrum, and in his haste have 
supposed that it was altogether absent in the latter. A moment’s reflec¬ 
tion will show that, since the prominences are seen through the corona, 
the spectrum of the corona will always be seen superposed on that of 
the prominences. In opposition to the observation of Janssen it will be 
noticed that Rayet, in 1868, saw the green line of the corona much 
brighter in the part of the spectrum corresponding to the prominence than 

* The numbers corresponding to the average brightness of the most conspicuous promi¬ 
nence lines, as given by Young in his catalogue of chromosphere lines, are—C, 100, D,, 90, 
1474, 50, F, 80, Hy, 65, and h, 50. In referring to the relative brightness of the C and the 1474 
lines, in his paper “ On the Solar Corona,” published in The American J^oumal of Science and 
Arts, vol. i.. May 1871, p. 5, Prof. Young estimates the relative brightness of the C and 
1474 lines as about equivalent to the relative brightness of a star of the first and one of the fifth 
or sixth magnitude ; in other words, he estimates C as between twenty-five and one hundred 
times as bright as 1474. 
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in that corresponding to the corona,* and Young, in 1869, saw the 1474 
line in a prominence, and traced it outwards some distance into the 
corona. In his note he speaks of it as retaining its brilliance at some 
distance from the prominences. 

Brightness of the Lines seen in the Spectrum of the Corona. 

From the fact that so many observers have been able to trace the 1474 Rdadvebneht- 

_ nessofthelSies 

line to a considerable distance from the sun’s limb, while they have not^^*|f,h, 
seen any trace of the lines of the hydrogen spectrum, it will be gathered 
that the 1474 line must, as observed with analyzing spectroscopes, appear 
considerably brighter than the hydrogen lines in the, spectrum of the 
corona. 

Rayet’s sketch of the spectrum of the great prominence seen in 1868 
does not indicate any difference in the brightness of the three lines (traits 
lumineux) which he observed extending upward into the part of the field 
corresponding to the corona; but Carpmael, in 1870, speaks of the green 
line as “the bright corona line,” and RESPtGiir, in 1871, observing without 
a slit, says that the green zone was brighter than the red and blue zones, 
while Lockyer, who was also observing without a slit, but with five prisms 
of 45“, which would greatly decrease the intensity of the light, "f describes 
the 1474 ring as less bright even than the faintest of the hydrogen rings; 
but it will be noticed that the rings observed by Lockyer were “ certainly 
not more than 2' high,” while those observed by Respighi extended to a 
height of 6' or 7'. Lockyer mentions that the rings showed “projections 
where the prominences were,” as if the images he observed corresponded 
to incandescent matter which had but recently been erupted from lower 
and hotter regions and was not yet uniformly diffused; while Respighi, 
on the other hand, mentions that the green zone (which is the one he most 
minutely describes) appeared perfectly uniform and had a well-defined 
approximately circular upper limit. It seems, therefore, probable that 

* This is clearly indicated by his language, as well as by the thickness of the prominence 
lines in his sketch. He says: “ Les lignes trh-^nves, D, E, ct F, se continuaient au delh de la 
longueur moyenne par un trait lumineux trh-faibU." 

t In observing with his other instrument, with a slit and but one prism of 60°, Lockyer. 
seems to have traced the hydrogen spectmm and the 1474 line to a height of 7'. In describing 
this observation he does not definitely state that the 1474 line was less bright than the C line; 
but his language would seem to imply that it was so. 
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Lockyer’s observation refers to the relative brightness of the monochro¬ 
matic images of the comparatively hot incandescent matter erupted into 
the lower parts of the corona, while Respighi’s observation refers to the 
relative brightness of the images of a higher region. If this interpretation 
of the observations is correct, it illustrates the difference in the relative 
brightness of the 1474 line and the hydrogen lines as seen in the spectrum 
of the lower corona, and in the spectrum of the chromosphere which we 
referred to in discussing Janssen’s observation of the apparent inter¬ 
ruption of the 1474 line in the spectrum of the prominence. 

Of the observers who have made use of integrating spectroscopes, all 
who refer to the relative brightness of the lines agree that the 1474 line 
was decidedly the brightest; but Pye and Ferguson seem to be the only 
observers who have given numerical estimates of the relative brightness 
of the lines. When reduced to the same scale, so that the brightness of 
the 1474 line is represented in each case by 10, their estimates of the 
relative brightness of 1474 and Ds are seen to agree fairly, but Ferguson 
reverses the order of the brightness of the hydrogen lines, thus— 

1474 C Ds F 

Pye 10 8-5 5-5 3-0 

Ferguson 10 6'66 6’66 8'33 

Young, in 1871, made use of the relative numbers given by Pye, 
and calculated that if the light of the 1474 region and the hydrogen 
region were uniformly distributed, and if the relative brightness of the 
C and 1474 lines in these regions were assumed to be similar to 
the relative brightness of the same lines as seen in the spectrum 
of the chromosphere, taking the height of the hydrogen region as 
only 10", the 1474 region would correspond to a ring of about 10' 
in width. But it will be seen that, with our present knowledge, we 
must vary these data considerably. The height of the hydrogen region 
must be taken as much greater than 10'', and the relative brightness of 
the 1474 and C lines cannot be assumed to be the same in the corona as 
in the prominences. Besides this, we now know that the light of the 
hydrogen region is by no means uniformly distributed. And from the 
observation of Young, as well as from that of Lockyer, with regard to 
the thickening downward of the 1474 line, we also know that the 1474 
light is rnore intense the nearer we approach to the sun’s limb. 
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Observations referring to the Relative Brightness of the Lines of the Coronal 
Spectrum as seen with Analyzing Spectroscopes. 

1868. Rayet. In describing his sketch, Rayet mentions that he intends the thickness 

of the lines to be proportional to their brightness. The D, E, and 
r lines are carried upward into the part of the field corresponding 
to the corona by narrow lines, whicl\ appear to be all of about the 
same thickness. 

1870. Carpmael. Three lines were seen in the spectrum of the corona—a green line and 

two other lines—at the extremities of his field of view. He speaks 
of the green line as “ the bright corona line.” 

Winlock. In carrying the slit to the outer limits of the corona, the 1474 line 
was found to be ‘‘somewhat more persistent*' than the other 
lines. 

1871. Lockyer, Four exquisite rings. In brightness C came first, then F, then G, and 

last of all 1474- 

In describing his observation with his other instrument, Lockyer 
states that the 1474 line was very faint throughout its length 
compared with what he had exi)ccted; and he impliesj though 
he docs not definitely state, that it was not as bright as the lines of 
the hydrogen spectrum. 

Respighi. The green zone surrounding the disc of the moon was the brightest. 

The red zone was also very distinct, while the blue was the 
faintest. 

Observations referring to the Relative Brightness of the Lines as seen tvith 

Integrating Spectroscopes. 

1869. Pickering. Two or three bright lines were seen—the brightest in the neighbour¬ 

hood of E. 

1870. Abbay. F, and another line (rather brighter than F) was seen on the less 

refrangible side of b. 

Pye. The estimated relative brightness of the lines was: C, 8-5, Dj, 5-5, 

1474, lo-o, F, 3-0. 

1871. ■ Tupman. I saw one bright green line, which I knew to be 1474, and several 

others extremely faint. 

Ferguson. Reckoning the intensity of the 1474 line as 6, I should ascribe to the 
rest the following numbers : A (= C ?) 4; D (or near D) 4 ; the 
line i between D and 1474, 3; the line J between D and 1474, 3 ; 
the line f between D and 1474, i j 1474, 6; the line slightly more 
refrangible than 1474, 3 ; F, 5. 

With regard to the actual intensity of the bright lines of the coronal 
spectrum we have very little evidence to guide us. Maclear, in 1871, 
was unable to detect any spectrum from any part of the corona, with a 
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telescope and spectroscope with which he had been able on the nights 
immediately before the eclipse to see three lines in the spectrum of the 
nebula in the sword-handle of Orion. There can be little doubt that his 
instrument was properly adjusted, and that he was able to point it with 
sufficient accuracy; for only a few seconds before he had observed the 
reversion of the lines at the east limb—an observation which requires 
considerable accuracy in directing the telescope. He expresses some little 
doubt with regard to the width of the slit on the two occasions, but adds 
that when observing the nebula the lines “were harrow and distinct.” 
Possibly, at the beginning of totality, his eye may have been somewhat 
dazzled by the brilliant spectrum of the cusps and by the reversal of the 
lines which he had just been observing; but towards the end of totality, 
which lasted more than two minutes, his eye must have greatly recovered 
its sensitiveness. But though he continued to observe throughout totality, 
and carried his slit to all parts of the corona, pointing his instrument 
“ carefully close to the moon,” he was unable to perceive any trace of 
light in the field of his spectroscope. No particulars are given respecting 
the diameter of the prisms or the aperture and focal length of the colli¬ 
mators and telescopes, and the powers he made use of with his spectro¬ 
scopes, so that we have no means of determining whether the whole pencil 
was utilized; but it seems probable that there was a serious loss of light 
from some cause, for it will be seen, on referring to the table given at the 
end of this section, that the intensity of the image thrown upon the slit 
plate was greater with each of the instruments used by Maclear than with 
that made use of by Young in observing the faint corona of 1870. And 
while Maclear made use of a battery of six prisms of 60° with one 
instrument, and a seven-prism direct-vision spectroscope with the other, 
Young used a battery of compound prisms, with a dispersive power 
equivalent to thirteen prisms of 55° each, which must have absorbed a 
great deal more light than either of the spectroscopes used by Maci.ear ; 
but Young, nevertheless, traced the 1474 line to a distance of 16' from 
the limb. Whatever was the cause of the loss of light, Maclear’ s 
observation shows that the monochromatic light of the corona is not 
strong compared with that emitted by the nebula in Orion. 

That the monochromatic light emitted by the corona forms only a 
small- part of the total light, is proved by the strong polarization of the 
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light of the corona, which would certainly be masked if the light emitted 
by incandescent gus bore a large proportion to the dispersed solar light. 

But the very small proportion of monochromatic light is still more 
strongly proved by the fact that so many of the spectroscopic observers 
have seen the continuous spectrum of the corona and yet have failed to 
detect any trace of bright lines. 

It will be seen that with a moderately narrow slit a very small per¬ 
centage of monochromatic light would make itself apparent as a brighter 
line upon a faintly illuminated field. The greater the dispersion the more 
easily would such monochromatic light be perceived. But Pogson, the 
dispersion of whose instrument is not mentioned, Riha, Tennant, and 
Brown, each using one prism of 6o°, Winlock in 1869, using two prisms, 
and Perry in 1870, using three compound prisms, equivalent to four or 
five prisms of 60°, all failed to observe the bright lines, although they 
describe the fields of their spectroscopes as being occupied by faint 
continuous spectra, bright enough in some instances to show colours.* 

These observations and the brightness of the continous spectrum seen by 
nearly all the spectroscopic observers seem to indicate that the proportion 
of monochromaiic light emitted by the ga.seous matter of the corona is 
very small compared with the total light of the corcna. 

An attempt was made during the eclipse of April, 1875, photograph jie 
the spectrum of the corona, but, as might have been expected,f the JK'ru.«.' 
attempt failed, and only images of the prominences and the bright 
erupted matter of the chromosphere were obtained. The total light of the 
nebula of Orion has never yet, even with long exposures, left any trace 
upon photographic plates. We are very far, therefore, from obtaining a 
photograph of its spectrum. It will be remembered that the light which 
passes between the jaws of the slit of a spectroscope is not only dis- 

* We must not omit to mention that dispersed sunlight entering the instrument in front 
of the slit would give a spectrum with Fraunhofer lines, while dispersed sunlight or the light of 
a lamp falling on the prisms or entering the instrument behind the slit would give rise to an 
illuminated field such as is described. 

+ See a letter “ On the Brightness of the Corona,” which appeared in the Aihenaum of 
May 8th, 1875. The letter was also printed in the Astronomical Hegister for May 1875. See 
also the report of a discussion which occurred at the January meeting of the Royal Astronomical 
Society, and which was published in the February number of_the Astronomical Hegister for 
, 1875. 
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tributed over the whole length of the spectrum, but each monochromatic 
image of the slit is considerably weakened by reflexions from the sur¬ 
faces of the prism or prisms and lenses, as well as by absorption from 
the glass of which they are composed. 

Some seconds are required to obtain a photographic record of the 
brighter parts of the corona, even with short-focused instruments, * like 
those with which the Syracuse and Indian photographs of 1871 were 
taken ; and when we bear in mind the extreme faintness of the spectral 
images compared with the total light of the corona, it will be seen that 
there is but little chance of obtaining a record of the lines t of the 
coronal spectrum by means of the photographic processes at present 
in use. 

After totality is over, some seconds elapse X before the green line of 
the corona is drowned by the brightness of the spectrum of the increasing 
light dispersed by our atmosphere. But this does not prove, as has 
been supposed, that the green coronal line is bright compared with the 
light of the photosphere dispersed by our atmosphere. We should 
expect to find that the brightest part of the coronal spectrum would be 
the last to be lost sight of in the spectrum of the increasing sunlight; and 
it will also be seen that the brightest part of the coronal spectrum would 
be visible after the total light of the corona, as seen with the naked eye 
or with a telescope, had been drowned by the increasing sunlight dispersed 
by our atmosphere. 

* No photograph of the corom has yet been obtained which has not been taken in the 
principal focus. Secondary focus photographs have in no instance shown anything above the 
prominences. It will be seen that photographs of the spectrum of the corona must necessarily be 
taken in a secondary focus; for, in order to avoid the effects of diffraction, as well as to obtain 
the maximum amount of light, the slit must be placed in the principal focus. 

t It is, perhaps, hardly necessary to point out that the monochromatic images which have 
been seen without a slit cannot be brighter than the elementary portions of them isolated by 
a slit, and that the spectrum of a large object like the corona observed without a slit must be 
zrery impure. It is true that, without a slit, overlapping spectral images of the corona might be 
thrown upon a photographic plate in the principal focus; but we question whether the impurity 
of the spectrum would not much more than counterbalance other advantages. 

X Nobile, in 1870, says that the green line was visible for 15 seconds after totality: “ Debbo 
aggiungera che la riga brillante veduta nella corona non spari al momento della ricomparizione 
del lembo solare, ma andd gradatamente spegnendosi durante circa 153. dopo la fine della 
totality,'* Moseley, in 1871, says, “I was surprised to see 1474 still bright, and I watched it- 
for nearly half a minute, till it disappeared.” 



Spectroscopic Observations. 


375 


Comparison of Instruments made use of in observing the Spectrum of the Corona. 

The following list refers only to observers who have made use of 
analyzing spectroscopes. It shows the aperture and focal length of the 
telescopes they have employed to throw the image of the corona upon the 
slit plates of their spectroscopes, and gives, as far as we have been able 
to ascertain them, the optical constants of the spectroscopic combinations 
they have employed. 

The number following the aperture and focal length of the tele¬ 
scope shows the intensity of the image thrown upon the slit plate as 
compared with the intensity of the image which would be thrown by an 
object-glass whose aperture is one-tenth of its focal length. Only a 
few of the observers give the particulars which are necessary to enable 
us to determine whether the whole pencil passing through the jaws of 
the slit was utilized; but it will be noticed that the results obtained do not 
by any means correspond with the intensity of the image falling upon the 
slits of the spectroscopes. It seems, therefore, to be probable that in 
many instances much of the light must have been lost. It may be 
well here to point out some of the chief conditions which must be 
attended to in order that the whole pencil received from the object- 
glass of the telescope may be utilized, i. The collimator and telescope 
of the spectroscope must be at least as short focused in comparison 
with their aperture as the telescope used to throw the image upon the 
slit. 2. The size of the prisms must be sufficient, and their position with 
respect to the collimator and telescope must be such, as to permit of the 
transmission of the whole beam received from the collimator. 3. The 
power used upon the telescope of the spectroscope should be such that 
the whole pencil from the object-glass just enters the pupil of the eye 
as expanded during the comparative darkness of totality. The inteinding 
observer might, in order to determine the most suitable power to make 
use of, measure the diameter of the pupil of his eye as expanded in 
observing the spectrum of a star—^say at about 60° from the moon—upon a 
bright moonlight night. If the diameter of the beam passing through 
the prisms were one inch, and the diameter of his expanded pupil were, say, 
one fifth of an inch, the most suitable power to make use of would be a 
power of five. 
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List of Instruments made use of in observing the Spectrum of the Corona. 

1868. Riha, Lens throwing image on slit aperture 5 in., focal length 9^ in. (?) 

Intensity of image, 29*2. (The intensity of the image thrown by a 
lens of aperture one, and focal length ten, being counted as unity.) 
Focal length and aperture of collimator and telescope of spectro¬ 
scope not given. Power on telescope about 20. One flint-glass 
prism of 60®. \Continuoiis spectrum observed.^ 

Janssen. Four telescopes of 6 in. aperture; spectroscopes with different powers. 
Other particulars of instruments not given. 

[Continuous specirum.'\ 

Tennant. Telescope 4*6 in. aperture, 60 in. focus. Intensity of image 0*59. 

Particulars as to collimator and telescope of spectroscope not given. 
One prism. Illuminated scale. [Continuous spectj’iun^ 

Pogson. Instrument not described. [Continuous spectrum^ 

Herschel. Telescope 5 in. aperture, 62 in. focus. Intensity of image 0*65. 

One prism of 60°. Particulars as to collimator and telescope of 
spectroscope not given. [No trace of continuous spectrum^ 

Rayet. 8-in. reflector, focal length not given; but it is mentioned that the 
aperture and focal length of the collimator were such that the whole 
pencil received from the mirror was utilized. Direct-vision spectro¬ 
scope of 3 prisms. Power used with spectroscope not mentioned. 

[Three lines seen in the spectrum of the corona, extending 
to a height of nearly 7'.] 

1869. Harkness. Telescope 3-01 in. aperture, 43-58 in. focal length. Intensity of 

image 0-47. Collimator and telescope of spectroscope such that 
the whole pencil would be transmitted. Power made use of was 
such that the whole pencil would enter the eye if the diameter of the 
pupil were only -079 of an inch. (A lower power might, no doubt, 
have been made use of with advantage.) One prism of 60® 8'. 
Illuminated scale. 

[Continuous spectrum, and green line at a height of about 5'.] 
Young. Telescope 4 m. aperture, 30 in. focal length; image enlarged to 
2*125 in. diameter. Intensity of image less than 0*03. Collimator 
and telescope of spectroscope such that the whole pencil would be 
transmitted. A power of 18 was made use of. (The whole pencil 
would have entered the eye if* a power of only 2 had been made 
use of.) A train of 5 prisms of 45® each, 

[Faint continuotis spectrum, 1474, (cind two fainter lines) 1 ] 
Winlock, Telescope 7*5 in. aperture, 114 in. focal length. Intensity of image 
0*43; two flint-glass prisms. Other particulars respecting spec¬ 
troscope not given. [Faint continuous spectrum 



1870. Carpmael. 

Brown. 

Maclear. 

Winlock. 

Young. 

Burton. 

Denza. 

Harkness. 

Lorenzoni. 

Royal Astron. 
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Telescope 5*25 in. aperture, 76 in. focal length. Intensity of image 
0*477. Apertures of collimator and telescope of spectroscope not 
given. Length of collimator 13 in. A power of 5 was made use 
of. (Assuming that the telescope of the spectroscope received the 
whole pencil, and that, like the collimator, it was 13 in. in focal 
length, the w*hole pencil would haye entered Carpmael's eye if his 
pupil was expanded to 0*18 of an inch during totality—a supposition 
which is by no means improbable.) One prism of 60°. (Observa¬ 
tion made through cloud.) 

\Green line and two other'lines at the extremities of the fields 
traced to a height of 8'.] 

Telescope 6 in. aperture, 72 in. focal length. Intensity of image 0*69. 
One prism of 60°. Other particulars respecting spectroscope not 
given. (Observation made through cloud.) 

\Co 7 itinuous spectrum obserned to a height of 2 5'.] 

Telescope 4 in. aperture, focal length not given. Five-prism direct- 
vision spectroscope. Other particulars respecting spectroscope not 
given. (Observation made through cloud.) 

\The bright lines C, 2), b, F, obsented at from the limb\ 

Telescope aperture 5*25 in., about 72 in. focal length. Intensity 
of image about 0*33. Two flint-glass prisms. Other particulars 
respecting the optical constants of the spectroscope not given 
(Observation made through cloud.) 

[Bright lines C, D, 1474, and F traced to nearly 2^* from the limb,'\ 

Telescope o"* 162 aperture, 2"“ 64 focal length. Intensity of image 
0*376. Collimator and telescope of spectroscope such tint the 
whole pencil would be transmitted. Power made use of not given. 
Battery of prisms having a dispersive power equivalent to 13 prisms 
of 55® each. (Observation made through cloud.) 

[1474 tf'acedto from the Imb.] 

Telescope 5 in. aperture, focal length not given. Two right-angled 
prisms. Other particulars respecting spectroscope not given. 
(Observation made through cloud.) 

[Gree/i line and faint co7itinnous spectrum^ 

Telescope 10*8 cm. aperture, and i*” 624 focal length. Intensity 
of image 0*442. One flint-glass prism of 60°. Other particulars 
respecting spectroscope not given. (Observation made through 
clouds.) \Green line a 7 id line near 1246.] 

Same telescope and spectroscopic combination as in 1869. (Obser¬ 
vation made through clouds.) 

[1474 tf^acedto 10' or fro 7 n limb; two faint green lines 
observedfor 071 mstajiti] 

Telescope ii cm. aperture, focal length not given. Direct-vision 
spectroscope, with illuminated scale. Other particulars respecting 
spectroscope not given. Une in the midst of a 'gree 7 ii 5 h ba 7 idJ\ 

Soc., VoL. XLI. 48 
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Nobile. 


1871. Lockyer, 


Lockyer, 

Maclear. 


Maclear. 


Janssen. 


Herschel. [ 
Tennant. ) 

Respighi, 

Moseley. 


1874. Stone. 


Telescope i7'5 cm. aperture, focal length not given. Spectroscope 
with one prism; particulars respecting collimators and telescope of 
spectroscope not given, \Grce}i line observed*^ 

Reflecting telescope 9*5 in. aperture, focal length about 6 ft. Intensity 
of image about 174. Collimator and telescope of spectroscope such 
that the whole pencil would be transmitted. Power made use of not 
given. One prism of 60°. 

[Vividhyd 7 ‘o^^cji spectrum^ and 1474 to a height 0/about 7'.] 
Instrument No. 2. Naked eye and 5 prisms of 45° of not very dense 
flint glass, [Tntages corresponding to C, F, G, and 1474, not more than 
3' high:\ 

Instrument No. i. Telescope 6 in. aperture, 8 ft. focal length. 

Intensity of image 0*39. 6-prism spectroscope. Particulars re¬ 

specting collimator, telescope of spectroscope, and power used, 
not given. [Nothing could be scc/lI 

Instrument No. 2. Telescope 6 in. aperture, 6 ft. focal length. 

Intensity of image 0*69. A 7-prism direct-vision spectroscope. 

Other particulars respecting spectroscopic combination not given. 

[Nothing could be seen,] 

Reflecting telescope, 38 cm. aperture, and i”' 42 focal length. In¬ 
tensity of image 7'i6i. M. Janssen mentions that the focus of the 
collimator was such that the whole pencil would be transmitted. 
Power made use of with spectroscope not given. Two direct-vision 
IDrisms of five prisms each. 

[Hydrogen spectrujn and 1474 seen at 10' from limbj dark lines 
seen in continuous spccUnm at 3' to G from limb. 

Telescope, 6 in. aperture, focal length 75 in. Intensity of image 
0*64 about. Spectroscopic combination constructed to utilize the 
whole pencil (but the particulars are not given). One compound 
prism. [1474 traced to nearly 2d from limb^ 

A flint-glass prism of small angle placed in front of a 4*5 in. refracting 
telescope. Power of 40 made use of. 

[Zones corresponding to C, and 1474 seen extending to a height 
o/d or 7.] 

Telescope 3-5 in. aperture, 33 in. focal length. Intensity of image 
I•125, Direct-vision spectroscope of five prisms. Collimator and 
telescope of spetroscope such that the whole pencil would be trans¬ 
mitted. A power of about 40 was made use of. (The whole pencil 
would have entered Moseley’s eye if a power of 3 had been made 
use of, and the diameter of his pupil during the observation had 
been o'18 of an inch.) [i474 l^'(tced to 27! from the li^nb.] 

Telescope 4 in. aperture, focal length not given. A Browning star 
spectroscope, with two dense prisms of 60°. Other particulars 
respecting spectroscopic combination not given. 

[1474 traced to at least from the limb. Hydrogen lines and 

dark lines seen in the spectrum of the mner corona.] 
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[The woodcuts of spectra and the diagrams showing the positions of 
the slit given in the present chapter have been constructed from the 
descriptions of the observations printed in the text; and unless it is espe¬ 
cially stated that a particular diagram has been submitted to the observer 
and approved of, the diagram must not be received as embodying any 
additional evidence with regard to his observation.] 


Professor Forbes. [No place given.] 

15th May, 1836. 

“ Comptes Rendus,” Tome ii., p. 576. 

Instrument —^Not described. 


Vous savez qu’il y a transversalement dans le spectre solaire, un The ripeutrum 

T- •' ^ • A • • “1 derived from 

grand nombre de lignes ou d’espaces entierement noirs. Ainsi il nianque 
dans la lumiere de cet astre, des rayons de certains degres de refrangi- 
bilite. Ces rayons ne sont absorb6s ni par le prisme, ni par 1 atmosphere i>p“otnim. 
terrestre. Sir D. Brewster suppose que cette pertc de rayons s’op&re dans 
I’atmosphdre du soleil. Dans cette hypothese, les rayons provenant du 
bord du soleil ayant 3, traverser une plus grande ^paisseur d’atmosphere, 
devraient, decomposes par le prisme, presenter plus de lignes ou des 
lignes plus larges que les rayons emanant du centre. La derni^re eclipse 
de soleil m’a donne le moyen de me procurer un spectre engendre exclu- 
sivement par les rayons du bord du soleil; or j’ai reconnu, sans equivoque, 
que ce spectre est parfaiteraent identique S, celui qui resulte de 1’ensemble 
de la lumiere de I’astre. Consequemment les rayons manquants ne sont 
pas perdus dans 1’atmosphere solaire. 


M. Fusinieri. 

4S°3S'N. 1 Vicenza, 

11° 35' E. ) 8th July, 1842. 

“ Annuaire du Bureau des Longitudes” for 1846, p. 333. 

Instrument —A glass prism (query) used without a slit. 

M. Fusinieri, de Vicence, decomposa, e I’aide d’un prisme de verre, 
la lumiere de 1 ’aureole lunaire. II assure que le spectre provenant de cette 
decomposition manquait absolument de vert; et que la place quoccupe 
ordinairement cette couleur etait entierement obscure. 
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Prof. Magrini. 


45° 25' N. j Milan, 

9° n' E. I 8th July, 1842. 


“ Annalen der Stemwarte in Wien,” Vol. xxii., p. xxxviii. 

Instrument —Prism of flint glass (query used without a slit). 

spectrmnofth* Das Spcctrum der Aureola, welches ich durch einige Augenblicke mit 
einem Prisma von Flintglas untersuchte, xeigte ganz entschieden die drey 

show* without 9 

Farben Brewster s. 

of Brewster. 


Mr. Dunkin. 

59° 54' 5 "N. ) Christiania, 

10° 43'28" E. f 28th July, 1851. 

” Memoirs of the R. A. S.,” Vol. xxr., pt. i., p. 12. 

Instrument —Two glass prisms, used without a telescope. 

observations of the corona are very unsatisfactory; of all the 
nouced. phenomena the clouds affected it most. Traces of it were seen on the 
whole of the apparent east limb, but on the opposite side of the moon 

only confused patches of light were visible.nor could any defect in 

the prismatic colours be noticed,* green being certainly as bright as any 
other colour. 


Professor William Pole. 


42° 2 


27'N. ■) Hill of La Cantabria, near Logrono, 
30' W- ) i8th July, i860. 


MS. Reports of the Himalaya Expedition. 

^ particularly desirous to ascertain what colour the prominences 
would appear to me, from the fact of my being colour-blind; and my remarks 
subj'ect must be taken in connexion with my paper, published by 
the Royal Society in a late volume of the “ Philosophical Transactions,” 

Xlus bus been j *1* .1 e* 

identified by him describing the peculianties of my vision. 

asacnmsqnj cp j. 

lather incumng They appeared to me quite white and colourless, of the same hue as 


Mr. Dunkifii informs us that his observation was the work of only a few seconds. It was 
a hasty glance through a prism applied to the naked eye. No one of his party had any 
appliance for observing the spectrum with a slit in the modem fashion. He thinks it very 
possible that the spectrum observed was not that of the coronal light, but rather that of the 
clouds or sky near the sun. 
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the corona. It did not occur to me to note particularly at the time, by towitt.. iti* 
what property they were so easily distinguishable from their background; but 
I believe their light was not only brighter, but more compact—their clear 
forms standing out distinctly defined on the more nebulous ground of the 
corona. I am quite sure they appeared neutral and colourless to me, 
neither inclining to yellow nor blue, for slight tinges of which my eye is 
very sensitive. 

Now it will be seen from my paper that, according to the nature of 
my vision, there is only one particular hue of red which complies with this 
condition. And it appears to me therefore a fair inference that this hue 
represents the true colour of the prominences. It has been identified as a 
crimson rather inclining to violet, not much different from crimson lake; 
and it nearly corresponds with the colour marked Red Violet on the “ Cercle 
chromatique” published by M. Chevreul. 

This colour, of which the prominences would probably be a light or 
pale tint, has some peculiar properties. It is not contained in the spectrum* 
but lies among the hues which are wanting to connect the red and violet 
ends together, and make the image re-entrant; the red end conveys a 
decided sensation of yellow, the violet end a decided sensation of blue; non 
as far as I know, is the colour produced by polarization, nor can it be ex¬ 
hibited by coloured glasses; indeed, I do not recollect ever having seen any 
direct red light of this hue until I saw these prominences upon the sun. 

M. Barreda. 

40" 5' N. ) Desierto de las Palmas, 

o" o' long. { i8th July, i860. 

“Uber Totale Sonnenfinstemisse,” Dr. von Madler (p. 28). 

Instrument.—K prism of flint glass placed opposite an opening in the 
wall of a room. 

Sein Standpunkt war ein Zimmer in der Eremitage S. Juan, wo er das from the 
Spectrum der Sonne untersuchte. Das Licht fiel durch eine Maueroffnung, 
in der eine sehr reines Flintglasprisma angebracht war. Es war senkrecht were visible, 
zwischen Oeffnung und Fernrohr angebracht. 

20” nach dem Anfange der Finsterniss zeigte sich eine- betrSchliche 
Verwirrung im Spectrum; bei so” fing das Roth an, allmahlich zum Weiss 
abzubleichen, wShrend Grelb und Griin in einander flossen und in eine 
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gemeinschaftliche gleichformige Mischfarbe ubergingen; nach 40” zeigte 
sich dasselbe mit Blau unci Indigo. Die Vermiscbung nahm je langer 
desto mehr zu. Orange und Violet blassten ab; nach 50” war das Orange 
ganz verschwunden, eben so das Violet 5” vor der Totalitat; dann ver- 
schwand auch Indigo und vom Blau blieben nur schwache Spuren. 

Observation Beim Eintritt der Totalitat blieb nichts als einige Spuren von Griin 

und Roth; alles andre war ganz verschwunden. Nach dem Wiederer- 
scheinen der Sonne wiederholte sich alles Vdrstehende in umgekehrter 
Ordnung. 


Linienschiffsfahnrich J. Riha.* 

12“ 4 S' N. ) Aden, 

45® 3' E, I 18th Aug., 1868. 

Sitzb. d. wien Akad. d. Wissensch. Iviii. Bde. ii. Abth. Oct-Heft. 1868. 


Listritmciit .—The light reflected from a heliostal was collected by a 
condensing lens of 5 inches aperture and (95 1 ?) inches focus, 
upon the slit of a spectroscope, with one prism of flint glass of 60°. 
The focal length and aperture of its collimator and telescope are 
not given ; but the telescope had a power of about 20. 


At the beginning (p., 721.) Nach mehrfachen Versuchen auf der k. k. Sternwarte mit Spek- 

troskopen verschiedener Art beschlossen wir einen Bunsen’schen Spektral- 
a apparat einfachster Construction mit nur einem Flintglasprisma anzuwenden, 

faint continuous , 

Mangel eines jeden sicheren Anhaltspunktes iiber die Hel- 
NobrilSuna’ Ugkeit dcr Corona ein gegen schwache Lichtintensitaten moglichst empfind- 
FS*thre|^fcurlicher Apparat wiinschenswerth schien. Das Flintglasprisma hatte einen 

seconds before^ o sr 

brechenden Winkel von 60® und das mit einem Ocularmikrometer versehene 


spectrum was ob^ 
served, which 
(though the da- 
scripbon is not 
very dear) seems 
to nave been a 
bright-line spec¬ 
trum correspond¬ 
ing to the base of 
the chromosphere 
on the western 
limb. 


Femrohr beilaufig eine 20 fache Vergrosserung. Auf die Spalte wurde das 
Licht durch einen Heliostaten geworfen, der nach den Angaben des leider 
friih verstorbenen Otto von Littrow construirt ist, und sich vorzuglich 
bewahrte. Zwischen den Heliostaten und die Spalte wurde noch eine Sam- 
mellinse von 5 Zoll (Dffnung eingeschaltet, um das auf die letztere fallende 


Licht moglichst zu concentriren. Bei dieser Zusammenstellung liefert, wie 


* In the account of tlie Aden expedition given in the Vierteljahrsschrift for July, 1872. 
(VII. jahrgang, Drittes heft) Herr Riha’s name is spelt as Rziha. Weiss in his summary of 
the observations of the eclipse of 1868, also spells it Rziha. 

t The image of the elipsed sun dpon the slit is said to have been about a line in diameter. 
The focal lengtlr of the condensing lens must therefore have been about 9I inches. 
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man leicht einsieht, die Corona wahrend der Totalitat die Hauptraenge des Description of 
Lichtes zur Bildung des Spektrums. Nach unserer Ankunft in Aden rekti- 
ficirte ich meine Instruraente auf das sorgfaltigste, und begann sofort die 
Aufstellung derselben die ich von nun an, an jedem folgenden dazu geeig- 
neten Morgen genau controllirte, um am Tagc der Finsterniss jeden sich 
zeigenden Sonnenblick auf’s beste beniitzen zu kbnnen. Es ging auch in 
der That so wie wir es vermuthet hatten, am Tage der Finsterniss die Sonne 
ganz hinter Wolken auf, und trat erst beilaufig eine Viertelstunde vor dem 
Eintritte der Totalitiit aufkurzeZeit in eine kleine Wolkenlucke. Dieser 
Moment geniigte zur scharfen Einstellung des lieliostatenspiegels, und ich 
erwartete nun, bei jedem Hervorbrechen der Sonnensichel durch die Wolken 
das Spektrum derselben untersuchend, mit Spannung den Eintritt der totalen 
Verfinsterung. Da ich aber bei der Anordnung meines Apparates der 
Sonne den Riicken zuwendete, hatten wir verabredet, dass Dr. Th. Op- 
polzer mir durch einen kurzen Zuruf den Augenblick des Eintretens der 
Totalitat anzeige, damit ich um jene Zeit nicht nothig hatte das Auge vom 
Fernrohre zu verwenden, sondern ruhig die im Spectrum eintretenden 
Veranderungen verfolgen und doch auf gar keinen Fall tiber den Begpnn 
der vollstandigen Verfinsterung im Zwcifcl sein konnte. Doch hiitte es, 
wie sich spiiter zeigtc, dicser Vorsicht nicht erst bedurft, denn es war auch 
im Spektroskope dieser Augenblick nicht zu verkennen, 

Es zeigten sich namlich bei der raschen Vcrkleinerung der Sonnen¬ 
sichel im Spektrum ausser der Abnahme seiner liclligkeit keine Anderung'en, 
sobald aber der letztc Lichtstrahl der Sonne verschwand, verchwanden 



Diagmm to illustmlc tlic Si)ectnim obscrvctl by Kiha, 


auch momentan alle Fraunhofer’schen Linien, und es ging das Spektrum 
mit einem Schlage in ein continuirliches uber. Eine eigentliche Umkeh- 

^ I'l iiaj. of totality. 

rung desselben konnte ich nicht erkennen, da ich trotz aller Anstrengung 
des Gesichtes nicht eine einzige helle Linie wahrnahm. Als ich die Spalte 
nach und nach vergrosserte, verzerrte sich das continuirliche Spektrum, 
und nahm an Deutlichkeit ab, gerade so wie diess bei gewohnlichem 
Lichte eintritt wenn die Spalte zu gross gemacht wird. 
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Riha’s 

observation. 


Observation 
toMTurds the end 
of totality. 


Das Verschwinden der dunklen Linien kann ich nicht dadurch erklaren, 
dass die Lichtquelle vielleicht zvl schwach gewesen ware, denn bei friiher 
angestellten Versuchen sah ich bei einem noch viel schwacheren Spektrum 
wenigstens noch die wichtigsten Linien, namentlich die Linien D. und E, 
jetzt aber gar keine. LJm mich zu vergewissem, dass alles in Ordnung sei, 
blickte ich auf die Spalte, und sah dass die oben erwfthnte Sammellinse auf 
die schwarze Flache derselben ein sehf scharfes Bild der verfinsterten 
Sonne von beilSufig einer Linie im Durchmesser projicire, man erkannte 
ganz deutlich den schwarzen Kern, der ringsherum von der Corona umgeben 
war. Der Anblick des Spektrums blieb bis gegen das Ende der Totalitat 
der gleiche. AIs aber kurze Zeit ehe der erste Lichtstrahl wieder zum Vor- 
schein kam, iiber die verdunkelte Sonnenscheibe diinne Wolken dahinzogen, 
welche den grossten Theil der Corona verdeckten, und in Folge dessen 
die Protuberanzen nebst dem beim Ende der Totalitat ercheinenden hellen 
rothen Saume die hauptsachlichste Lichtquelle bildeten, ging im Spectrum 
eine merkwihrdige Anderung vor. Es verschwanden namlich in demselben 
nach und nach vom Grriin an, alle Strahlen grosserer Brechbarkeit, und es 
blieben nur die am rothen Ende tibrig. Am hellsten waren Hochroth, Car- 
minroth und Orange sichtbar. Gelb schon viel schwacher und griln kaum 
noch bemerkbar. Ausserdem verwandelte sich dieser Rest des Spectrums 
in ein discontinuirliches, indem’ grbssere dunkle Streifen darin auftraten, 
welche mir jedoch nicht mit irgend einer Hauptlinie des Spectrums im 
Einklange zu stehen schienen. Die einzelnen oben genannten Farben 
waren jede fur sich genommen gleich intensiv, wahrend die Helligkeit der- 
selben von Roth gegen Griin hin abn^m; dasselbe gilt von den sie tren- 
nenden dunklen Streifen, welche uberdiess viel matter vorgefunden wurden, 
als die des gewohnlichen Spectrums.* Diese dunklen Streifen hatten beilau- 
fig die Breite der Linie D. Eine Messung der gegenseitigen Lage der 
dunklen Streifen mittelst des Ocularmikroraeters konnte ich leider nicht 
vornehmen da die ganze zuletzt geschilderte Erscheinung bios 3 bis 4 
Secunden dauerte; dann brach das Sonnenlicht hervor; und das Spectrum 
ging sogleich wieder in das gewohnliche Sonnenspectrum liber. 


* We have not referred to this observation of Ensign Riha on pp. 337-8, as his meaning 
is not veiy clear, and the place of his slit at the end of totality is not given; but it seems 
probable that his observation corresponds to Young’s observation in 1870, of the bright line 
spectrum of the reversing layer. 
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Capt. C. T. Haig. 


16® 50 N. Beejapoor, 
75° 48' E. i8tl 


i8th Aug., 1868. 


Proceedings of the Royal Society, Recess, i868. 

Instrument —A small direct vision spectroscope, used without a 
slit (query). 



Diagram to illuslralc llaig*s observation. 

(p. 74.) I may state at once that I observed the spectra of two red flames 
close to each other, and in their spectra two broad bright bands quite other light 

01 poldcn. just 

sharply defined-—one rose-madder and the other light golden. These 
spectra were soon lost in the spectrum of the moon’s edge just before 

, . tncligoj 

emergence, which had also two well-defined bright bands (one green and 
one indigo), about a quarter the width of the bands in the spectra of the 

flames, this spectrum being again soon lost in the bright sunlight. 

I had one of the Royal Society’s small hand-spectroscopes, and a small 
6-inch transit theodolite by Troughton and Simms, the cap of the object- 
glass of which I had cut so as to receive the prism-cap of the spectroscope, 
and had fitted one to the other, so that I could at once shift the prism-cap 

from its own telescope to that of the theodolite, and vice versa . 

In the diaphragm of the theodolite-telescope I had a system of wires, 
which I had intended for assistance in general observations of the flames, 
in case I should find I could make no satisfactory spectrum-observations— 
which, from the absence of any slit arrangement in the spectroscope, I was 

rather inclined to anticipate. 

(p. 76.) I saw through the naked telescope of the small theodolite that 
red flames were visible, and at once pointed the spectroscope,* using the 
theodolite-telescope as a rest. Very fortunately, I directed the spectroscope 
with its “refracting edge” tangent to the moon, where two red flames 

* Mr. Ladd informs us that the spectroscopes sent out by the Royal Society were small 
direct-vision integrating instruments. From Capt. Haig’s account it appears tliat the slit plate 
of his spectroscope was missing. 
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Hj^h’s oiuerra- protfuding', Separated from each other by a small interval, so that 
their spectra, which were identical, were extended over the dark back¬ 
ground of the moon’s disc, and stood out in most brilliant contrast 
with the feeble but continuous * spectrum of the corona ; and in their 
spectrum there were the two broad bright bands I have above described. 
Most fortunately, also, these red flames were on that part of the sun which 
first reappeared, so that just before or just at emergence there appeared 
on the very part I was intently observing one brilliant wide spectrum with 
the green and indigo bands before described, remaining visible for an 
interval just long enough to enable me to make quite sure of the position 
,of the bands which were then obliterated by the bright light of the sun. 

M. Janssen. 

i6* 30 ' N. ) Guntoor, 

8o° 30' E. ) 18th Aug., 1868. 

“ Comptes Rendus” f for 15th Feb., 1869, pp. 367—375. 

Instruments —^Four telescopes of 6 inches aperture, spectroscopes with 
different powers. 

sBt tangential at (p, 368.) Mes instruments consistaient en plusieurs grandes lunettes 

Sacmt""#.™ 6 pouces d’ouvetture, et un tdlescope Foucault de ai centimetres de 

In diam^tre. Les lunettes dtaient montees sur un mime plateau qui les rendait 

composed of five ^ . 

w’l^lhS'Jed, solidaires. Le mouvement general 6tait communique par un mecamsme 

^eail«o"it, construit par MM. Brunner freres, qui permettait de suivre le soleil par un 

each spectrum ^ ^ 

Sl?i^?ndtothe simple mouvement de rappel. Uappareil etait muni de chercheurs de 2 
pouces et 2i pouces d’ouverture, formant eux-mlmes de bonnes lunettes 

matched exactly, 

astronomiques. 

En analyse spectrale celeste, les chercheurs ont une importance toute 
particuli^re; c’est par leur intermediaire qu’on sait sur quel point precis 
de I’objet 6tudie se trouve la fente du spectroscope de la lunette principale. 
II importe done que les fils rdticulaires, ou en general les points de repdre 
placds dans le champ du chercheur, soient reglds trds-rigoureusement sur la 
fente de I’appareil spectral. Tous mes soins aveuent 6te apportes pour 
atteindre ce but capital. Des micrometres sp6ciaux devaient permettre, en 

* With no slit and. a direct-vision prism.of small dispersion the spectral images of the 
corona would be superposed. We inust not, therefore, conclude from the above that Capt. 
Haig’s observations may be taken as evidence in favour of a continuous coronal spectrum. 

t See also a preliminary paper by M. Janssen in the “Comptes Rendus,” VoL Ixvii., p. 838. 
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outre, de mesurer rapidement la hauteur et Tangle de position des pro- 
tubdrances. Quant aux spectroscopes adapt6s aux grandes lunettes, je les 
avais choisis de pouvoirs optiques differents, afin de pouvoir repondre aux 
diverses exigences des phenomdnes de T eclipse. Enfin tout Tappareil 
portait du c6t6 des oculaires, des dcrans en toile noire, formant chambre 
obscure, et destines 4 conserver 3 , la vue toute sa sensibilite. . . . 

(p. 369.) Pendant les premieres phases, quelque Idgdres vapeurs vinrent 
paisser sur le soleil, elles nuisirent 3 . la nettetd des mesures thermo- 
mdtriques, mais quand le moment de la totalite approcha, le ciel reprit une 
purete suffisante. . . . 



Diagram to illustrate JanssciVs ol)servation of the spectra of the prominences. 


(p. 370.) Bientdt le disque solaire se trouve ^ 

r€duit k une mince faucille lumineuse. On 
redouble d’attention. Les fentes spectralcs de 
Tappareil des six pouces sont rigoureusement 
tenues en contact avec la portion du limbe 
lunaire que va eteindre les derniers rayons 
solaires de maniere que ces fentes soient 
amenees par la lune elle-mfeme dans les plus 
basses regions de T atmosphere solaire, quand 
les deux disques seront tangents. Diagram to show position of slit. 

L’obscurite a lieu tout k coup, et les phenomenes spcctraux changent 
aussitdt d’une maniere bien remarquable. 

Deux spectres formes de cinq ou six lignes tr^s-brillantes—rouge, Obiurotion. 
jaune, verte, bleue, violette—occupent le champ spectral, et remplacent 
T image prismatique solaire qui vient de disparaitre. Ces spectres, hauts 
d’environ une minute, se correspondent raie pour raie; ils sont separds par 
un espace obscur oh je ne distingue aucune raie brillante sensible. 

Le chercher montre que ces deux spectres sont dus k deux mag- 
nifiques protuberances que brillent maintenant k droite et h gauche de la 
ligne des contacts oh vient d’avoir eu lieu Textinction. L’une d’elles sur- 
tout (celle de gauche) estd’un hauteur de plus de3 minutes; elle rappelle la 





388 


Spectroscopic Observations. 


>rga i'sobser. flammc d’uii feu de forge sortant avec force des ouvertures du combustible, 
poussee par la violence du vent. La protuberance de droite (bord occi¬ 
dental) presente I’apparence d’un massif de montagnes neigeuses, dont la 
base reposerait sur le limbe de la lune, et qui seraient edairees par un 
soleil couchant. Ces apparances ont ete decrites avec soin par M. Jules 
Lefauciieur. Je ferai seulement remarquer, avant de quitter le sujet des 
protuberances sur lequel j’aurai k revenir d’une manidre speciale, que 
1’observation precedente montre immediatement:— 

I®. La nature gazeuse des protuberances (raies spectrales brillantes). 

2°. La similitude generale de leur composition cliimique (spectres se 
correspondent raie pour raie). 

3°. Leur espdce chimique (les raies rouge et bleue de leur spectre 
n’etaient autres que les raies C et F du spectre solaire caracterisant comme 
on sait le gaz hydrogene). 

Lieut.-Col. Tennant. 

i6« 17' 29'33''N. ) Guntoor, 

So° 27' 9' E. J i8th Aug., 1868. 

“Memoirs of the Royal Astronomical Society,” Vol. xxxvii., pt. i. 

Instrument —Telescope of 4"6 inches aperture and 5 feet focal length, 
equalorially mounted, and driven by clockwork. Spectroscope 
with a comparison scale illuminated by a lamp, and dispersive 
power of a single prism of flint-glass. 

Spectrum (p. 15.) The spectroscope had originally been made by Messrs. 

and Simms, for the Astronomer Royal’s telescope, and had 
^,4, Fornear only a single prism of flint-glass. The slit was placed in the focus of 
^rbabijteyond an object-glass of’short focus and considerable aperture, which made the 
rays issuing from it parallel. After passing through and being dispersed by 
the prism, they were viewed as usual by a small telescope, on whose object- 
glass they fell. To identify any ray, in the absence of a spectrum of 
comparison, a scale of equal parts was reduced by photography to a small 
size. This was illuminated by a swinging lamp, and the rays from it 
having been rendered parallel by an object-glass, were reflected from the 
surface of the prism up the small telescope. They thus became visible at 

* A drawing of the spectroscope is given on plate is., p, S3 of voL xsxvii., pt. i, of the 
“ Mem. R. A S.” 
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the same time as the spectrum. An arrangement was eilso provided, by Tennan^^ 
which two plates of metal, close to the jaws of the slit, could be simvil- 
taneously moved outwards and inwards by eccentric cams, so that the 
the length of the slit and breadth of the spectrum could be adjusted with 
the touch of a finger. The width could likewise be adjusted by a screw 
which moved one of the jaws. 


Diagram to illustrate the spectrum of the corona observed by Tennant. 

(p. 18.) Directly I saw the whole moon in the finder, I set the cross- spwtnimof 
wires immediately outside its upper* limb. By the time I got to the spec- 
troscope, the cloudy range, seen in the photographs, had vanished from the 
slit, and I saw a very faint continuous spectrum. Thinking that want of 
light prevented my seeing the bright lines, which I had fully expected to 
see in the lower strata of the corona, I opened the jaws of the slit, and 
repeatedly adjusted by the finder, but without effect. WJmt I saw was 
undoubtedly a continuous spectrum, and I savo no lines.\ There may have been 
dark lines, of course, but with so faint a spectrum, and the jaws of the slit 
wide apart, they might escape notice. 

I then searched for the remarkable horn, projecting apparently up- spwtromof 
wards from the moon’s limb. A slight disarrangement of the wires in the 
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Diagmm to illustrate the spcctmm of the prominence observed by Tennant. 

finder lost me some time; suddenly, however, it burst into sight,— a. glori¬ 
ously brilliant linear spectrum. I closed the jaws of the slit as fast as I 
could, and hastily cast my eyes over the field. One line in the red was so 
beautiful that it needed an effort to turn my attention to anything else; 
there was a line in the orange not so well defined, and one in the green 

Col. Tennant evidently means the upper limb as seen in the inverting telescope, 
t by Col, Tennant .—In the instructions for Lieut. Herschel his attention vras first 

drawn to the protuberances. 1 therefore had resolved to attend first to the corona, lest each of 
us should have only the same partial tale. 
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which seemed multiple (it must be remembered that I had not time to' 
adjust the jaws of the slit accurately, and that the brilliancy of these lines 
made them broader by irradiation); beyond I saw a line just defined, which 
.... must have been near to F, and still further off, in the blue, I saw 
a ha2y light, probably beyond G. 

Adjusting the lamp, I read the red line at 256 divisions, the next at 
238, and the green one at 210. While I was endeavouring to make up 
my mind about the place of the next one, which was hazy, the sun re¬ 
appeared, and this spectrum faded from view. At 8 h. 11 m. sidereal time, 

I read the lines as follows:— 

255*6 
237-6 
213-3 

2o 8-6 (estimated mean of the three lines)- 

Up to this time all the adjustments were untouched. The changes 
of focus of the telescope had not evidently disarranged the scale, which I 
had always found stable in its adjustment. 

The red and yellow lines were evidently C and D; the reading of the 
green line coincides with that of the brightest line in h, instead of the 
mean of the three lines, which I read as a verification; the line near to F 
was in all probability F itself; E was certainly not seen by me. The line 
in the blue it is useless from my data to speculate upon. I must hope that 
some one else has identified it. 

Mr. Pogson. 

16° ii' N. I Masulipatam, 

81° 12' IS E. ( i8th Aug., 1868. 

Report of the Government Astronomer upon his observations of the 
Eclipse of Aug. i868. 

Instrument —^No description gpven. 

(P- About one minute after the beginning of totality, I directed 
tuol^free from the finder of the spectroscope telescope to a part of the corona on the sun's 

either daik ^ 

^iSpoa southern limb, as dear of any visible prominences as possible. A faint 
fira biiglit Sims light was seen, scarcdy coloured, and certainly free from either dark or 


Solar line C 
» D 
E 
b 
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bright lines. While wondering at the dreary blank before me, and feeling ^4'^ofth6 
intensely disappointed, some bright lines came gradually into view, reached £”1^^ 


Dia|;nim tx> illustrate the spcetrum of the corona observed by Pogson. 

a pretty considerable maximum brilliancy, and faded away. Five of these 
lines were visible, but two decidedly superior to the rest. A turn of the 
right ascension tangent rod immediately brought back the welcome lines, 
and by manipulating it with one hand and the spectroscope micrometer with 
the other, the readings of the two brightest were secured. It struck jrae as 
strange that these brightest lines should appear at a part of the spectrum 
not corresponding to any veiy conspicuous dark lines in the solar spectrum ; 
but not having Kirchhoff’s chart in my possession, I must leave it for my 
scientific friends at home to decide upon the interpretation of the measures 



Diagram* to illiislralc the prominence spectrum ob.sci*vctl by l/ogsoii. 


obtained. The third line seen, in order of brilliancy, must have been either 
coincident with or very near the place of the sodium line D, but it was 
much fainter than the two measured; while the fourth and fifth lines were 
extremely faint, and about as close as E and f, but I estimated them to be 
somewhere near the position of Fraunhofer’s F in the solar spectrum. The 
fact of bright lines being seen at all, shows that the red prominence which 
produced them was composed of incandescent gas, but whether similar 
to any of our known terrestrial elements or otherwise, it would be pre¬ 
mature for me to offer any opinion. The red prominence under obseivation 
in my spectroscope was not the long one which most other observers 
naturally singled out for examination, but one of the two seen side by side 
about the S.E. by E. point of the moon’s black disc. I re-measured the 
seven ordinary lines of the solar spectrum about the same time on the 
following morning, and also repeatedly since my return to Madras—^the 

. * This diagram is taken from a coloured plate given in Mr. Pogson’s pamphlet, at p. 10. ’ 
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^^on. extreme difference in any case being four divisions of the micrometric scale 
for the lines A and C. The scale numbers (a mean of the two Masuli- 
patam readings) were as follows:— 

a = 1513 in the deep red. 

C = 1547 in the bright red. 

D = 1639 the yellow. 

^ ~ ^^0^1 ^oth in the green. 

/ = 1785) ^ 

F = 1873 the blue. 

G = 2055 in the deep blue. 

The two bright lines were situated, the most conspicuous at 1743, and 
the other at 1763. 


Capt. John Herschel. 

Jamkandi, India, 

18th Aug., 1868. 

Account of the Solar Eclipse of 1868 as seen at Jamkandi, in the 
Bombay Presidency, by Lieut. J. Herschel, R.E., from the “ Proceedings 
of the Royal Society,” vol. xvii., pp. 104 to 120. 

Instrument —A telescope of five inches aperture, and sixty-two inches 
focal length. Equatorially mounted, and driven with clockwork. 
Spectroscope, a single prism of 60°. 


Slit nearly radial 
on the great 
prominence. 
Three vivid lines 
seen—red. 
orange, blue— 
with no trace 
of a continuous 

P lectrum. 

osition of red 
linenot measured. 
Orange line 
found to be near 
O, and blue line 
near F. 


(p. 105.) The spectroscope consists of a single flint-glass prism with 
refracting angle of 60“, contained in a cylindrical brass chamber, from which 
radiate three tubes in such directions as to fulfil the several purposes of— 
(i) receiving the light to be analyzed; (2) delivering it after refraction 
and separation to the eye; and (3) admitting external light for reflexion 
to the eye off the second surface of the prism. The first consists exter¬ 
nally of a long connecting-tube for insertion into the telescope, in place 
of the ordinary eye-tube, where it is grasped in the focussing slide. Inter¬ 
nally, it carries a smaller tube, carrying at one end a lens, and at the other, 
at the principal focal distance of the latter, a beautiful piece of work¬ 
manship, by which a slit is obtained, whose sides approach each other 
equally. Half the length of this slit may be obscured by the intervention 
of a right-angle prism, which reflects a side-light through it, if required. 
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(p. 115.) The spectroscope may be inserted and employed with its slit 
in any direction perpendicular to the optical axis of the telescope. It is 
therefore competent to the observer to place the slit perpendicular or tangen¬ 
tial to the sun’s circumference at any point; and there can be no doubt that, 
were the observations conducted at leisure, it would be desirable to examine 
the whole circumference in both positions. But the operation of turning the 
spectroscope is not so very simple a one, but that the advantages and dis¬ 
advantages of any such proceeding require to be well considered when time 
is of the first importance. I decided on employing the slit in one direction 
only—that which corresponded with the diurnal motion. It so happened 
that this corresponded nearly with the direction of the relative motion of 
the sun and moon, so that the widest part of the crescent could be made to 
fall nearly perpendicularly across the slit. The needle (in the finder) and 
its point accurately represented the direction and centre respectively of the 
slit; therefore, when the needle-point touched the sun’s limb at the centre 
of the crescent, a solar spectrum of definite width appeared in the field, 
of which one edge (the right hand) continued stationary, while the other 
(the left) advanced slowly but perceptibly towards it; the solar spectrum 
decreasing visibly in width. 

(p. 113.) During the advance of the moon, and up to the last available 
moment, I paid pai-ticular attention to the collimation (I use the word 
in its true sense of aim) of the needle-point, being perhaps unnecessarily 
anxious to avoid my old difficulty of finding my object in the spectroscope. 
The sharp cusps were well suited to this puqjose, and the .sun-spots were 
good tests. I had been fortunate in getting the pointer very exact, and 
was therefore not troubled with any collimation error to allow for. 

The principal solar lines were measured at intervals during the advan¬ 
cing eclipse. A few minutes before totality, in going oyer these lines for the 
last time—the slit being as wide as was allowable for full sunlight ip.e. very 
narrow)—I recorded an increasing brilliancy in the spectrum in the neigh- 
bourhood of D,—so great, in fact, as to prevent any measurement of that 
line till an opportune cloud moderated the light. I am not prepared to “ 
offer any explanation of this. The clouds were arranged in two distinct 
strata; the lower one containing masses hurrying past with the monsoon- 
current at no great height, the upper consisting of light thirty-scattered 
cirri, showing veiy little motion. It is conceivable that the latter may 
Royal Astron. Soc., Vol XLI. 50 
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Hcrschel's obser* 
vation, zB68. 


€>bs«rvatioo 
daring totaiitjr. 


have been obstmately interposed until the time when I remarked the 
recorded brilliancy, but I cannot say that I should be satisfied with such 
an explanation. 

(p. 115.) The spectrum faded out as I was looking, while it had still 
appreciable width; and I knew a cloud had intervened. 

A few seconds more, and the spectrum of diffused light had 
vanished also, and told me that the eclipse was toted, but behind a 
cloud. I went to the finder, removed the dark glass, and waited. How 

long I cannot say,—perhaps half a minute. 
Soon the cloud hurried over, following the 
moon’s direction, and therefore revealing, 
first, the upper, limb with its scintillating 
corona, and then the lower. 

Instantly I marked a prominence near 
the needle-point,—an object so conspicuous 
that I felt there was no need to take any 
precautions to secure identification. It 
was a long finger-like projection, from 
the (real) lower left-hand portion of the 
circumference. A rapid turn of the declination-screw covered it with the 
needle-point, and in another instant I was at the spectroscope. A single 
glance, and the problem was solved. Three vivid lines—red, orange. 





II 


Diagram to show position of slit. 


Diagram to illustrate the spectrum of the prominence observed by Herschel. 

BLUE ; NO OTHERS, AND NO TRACE OF A CONTINUOUS SPECTRUM.* When I 

say the problem was solved, I am of course using language suited only 
to the excitement of the moment. It was still very far from solved, and 
I lost no time in applying myself to measurement. And here I hesitate; 
for the measurement was not effected with anything like the ease and 
certainty which ought to have been exhibited. Much may be attributed to 
haste and unsteadiness of hand, still more to the natural difficulty of mea- 


* Abbay in 1870, and Ferguson and Moseley in 1871, all state that no continuous 
spectrum was visible. See note on p. 
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suring intermittent glimpses; but I am bound to confess that these causes H«d>ei-.obse,: 
were supplemented by a failure less excusable. I have no idea how those 
five minutes passed so quickly! Clouds were evidently passing continu¬ 
ally, for the lines were only visible at intervals—not for one-half the time 
certainly—and not always bright; but still I ought to have measured 
them all. My failure was in insufficient illuminating power; but why I 
cannot tell. I never experienced any difficulty of the kind with the 
nebulae, which required that I should flash in light suddenly over and over 
again. I had found the hand-lamp the surest way; but it failed me here 
in great measure. The red line must have been less vivid than the orange; 
for after a short attempt to measure it I passed on to secure the latter. 

In this I succeeded io my satisfaction, and accordingly tried for the lines 

^ * « nxctisurQde 

blue line. Here I was not so successful. The glimpses of light were rarer 
and feebler, the line itself growing shorter, and what remained of it farther 
from the cross. I did, however, place the cross-wires in a position cer¬ 
tainly very near the true one, and got a reading before the re-illumination 
of the field told me that the sun had reappeared on the other limb. These 
readings were called out, as those of the solar lines had l)ecn, to my 
recorder, and it was only afterwards that I compared them. ..... 

(p. 116.) Almost mechanically I directed the tele.scopc to the bright 
limb, to verify the readings of the solar lines; and in so doing, my interest 
was again awakened by the near coincidence, as it seemed, of the line 
F with the position of the wires; but a little reflection convinced me 
that the distance of the former was greater than the error which I might 
have made in intersecting the blue line. 


I read F, and then D and 
and down : — 

C. 

The following were 

my readings, up 

solar lines. 

C 

D 

b 

F 

^ 1.91 

2.96 

4-5*5 

■S -<>4 

Before - 

2.94 

4 - 5 (> 

5-61 

1-93 

2.98 

4.60 

s-^s 

< 1.92 

2.97 

4-58 

5.62 

Bright lines 

[3-00] 


[S-S6] 

After 1.93 

3.00 

• • • 

S-< 5 S 

I consider that there can 

be no question that the 

orange line was 

^ oranee line. 

identical with D, so far as the capacity of the instrument to establish any 


such identity is concerned. 
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Identity of the 
hlue line 
doubtful. 


Gathered line 
uncertain. 


Position of slit. 


Spectrum of 
corona not seen 


I also consider that the identity of the blue line with F is not esta¬ 
blished. On the contrary, I believe that the former is less refracted than 
F, but not much. 

With regard to the red line, I hesitate very much in assigning an 
approximate place. B and C represent the limits. It might have been 
near C. I doubt its being so far as B. I am not prepared to hazard 
any more definite opinion about it. Its colour was a bright red. This 
estimate of its place is absolutely Free from any reference to the origin of 
the lines C and F. 

(p. II8.) I said that the prominence was situated close to the needle¬ 
point. I estimate its position as at the east point, a few degrees to the left 
of the lowest part of the sun’s limb. Its form was that of a projecting 
finger, slightly curved to the southward, and its height nearly 2 '. 

The slit was at right angles to the hour circle, and therefore perpen¬ 
dicular to the sun’s limb at this point. A vertical section (so to speak) of 
the prominence was therefore admitted through the slit. It appears, then, 
that the length of the lines corresponded with the height of the promi¬ 
nence ; being limited (as in the case of the spectrum of the section of the 
crescent), on the one hand (the left) by the advancing moon’s limb at the 
centre of the field, and on the other by the natural summit of the pro¬ 
minence, or flame, as we are now entitled to call it. 

Beyond this summit the light of the corona was free to enter. It was 
also free to enter with that of the flame, but I saw the spectrum of the 
latter only. I thence conclude that the spectrum of the corona was a 
faint solar one,—a conclusion quite in accordance with the other charac¬ 
teristics of this phenomenon, such as the radiated appearance and the 
evidence from polarity, indicating a central source of light. 

At the same time, it is possible that the absence of a spectrum to the 
corona at this particular spot may have been accidental. I have since 
heard that the corona was particularly feeble at this point. I had no 
opportunity of studying the corona myself. After first catching sight of 
the eclipse in the finder I never left the spectroscope but once, when a long 
interval of cloudiness sent me to the finder to make sure. 

(p. 117.) [Immediately after the eclipse] I went straight to my tent, and 
tried to write down what I had seen. 
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M. Rayet. 

n“ 42 ' 35 'c/'N. ) Wha-Tonne, Tanasserim, 
go* 47 ' 45 " E. J i8th August, i868. 

Rapport* sur 1 ’observation de I’eclipse de soleil du i8 Aout, i868, 
par M. Stephan. 8®. Paris, Imprimerie Imp., 1869. (pp. 23—26.) 

Instrument —8 in. reflecting telescope, mounted equatorially, with 
direct-vision spectroscope of three prisms. 

(p. 23.) L’appareil employe pour 1 ’observation spectrale des protub6r- 
ances se composait d’un tdlescope d. monture dquatoriale de 20 centimetres 
de diametre et d’un spectroscope t vision direct. 

Le miroir en verre argentd avait 4 td parabolis^ par M. Martin, 
suivant les proc6des de M. Foucault. Le spectroscope sortait des ateliers black, or rather 

JT Jr very obscure 

de M. Duboscq, et pouvait, I, volont^, etre remplacd par un oculaire g^TOd.“The 
ordinaire. Quoique le syst^me dispersif du spectroscope fut formd de 
trois prismes seulement, le bon choix des substances, I’excellent travaillhcS 
des surfaces permettaient S. I’appareil de d6doubler tr^s-aisement la raie^«»«4^.^ 
solaire D, et m^me de faire soup^onner la presence de trois lignes inter-r. 
mediaires. Le diamStre des prismes, I’ouverture et la longueur focale 
de la lentille collimateur avaient ete determines de manidre S, recevoir 

^ - *• « *-ke (lUTercnt lines 

toute la lumiere qui, concentree par le miroir, passait a travers 
fente ; le systdme oculaire n’offrait rien de particulier. L’ensemble de 
I’appareil avait une longueur de 40 centimetres, et la fente 6tant portde 
foyer du telescope; la saillie du systemc dtait de 30 centimetres seulement. “1“ 

Un chercheur coude se trouvait fixe sur la paroi laterale du tele- 

Jr the same lines, 

.scope, et son oculaire venait se placer cote i c&te de celui du spectroscope ^ tinn of one in^o 
par un deplacement leger de la t^te, I’observateur pouvait porter roeiloi»«rved. 
gauche dans le chercheur et I’ceil droit dans le spectroscope. 

Un rdticule, h plusieurs fils croises, permettait de determiner avec 
exactitude la position 4 donner au telescope pour qu’un point determine 
du soleil, ou de tout autre astre vint former son image au centre de la fente 
du spectroscope. 

La fente du spectroscope etant orientee de mani^re 4 couper 4 
angle droit 1’image du croissant lumineux tr 4 s-etroit qui devait subsister 
quelques secondes avant I’obscuritd totale. 

(p. 24.) Les observations des eclipses pr^c^dentes de 1842, 1851, 

* See also “Comptes Rendus,” vol. kvii., pp. 757-9. 
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Rayet’s 

observation. 


Nine'brillmnt 
lines seen in 
spectrum of 
pTominenoe. 


et i860 ayant Iaiss6 beaucoup d’incertitude sur I’intensite lumineuss des 
nuages roses, j’ai cru devoir donner k la fente du spectroscope une ouver- 
ture un peu plus grande que celle dont je venais de faire usage pour 
rexamen des comes; cette largeur 6tait d’ailleurs assez faible pour montrer 
encore les principales raies noires de Fraunhofeh 

D6s rinstant de I’obscurite totale, la fente du spectroscope ayant etS 
portde sur I’image de la longue protuberance qui se montrait aJors sur le 
bord oriental du soleil, je vis imm^diatement une sdrie de neuf lignes 
brillantes—^tr^-brillantes m^me—se detachent sur un fond uniforme 
presque noir, ou plut6t d’un violacd tr^s-obscur; aucune trace de spectre 
color6 donne par la couronne, et pouvant servir de point de rep^re pour 
la mesure de la deviation des lignes brillantes. Ndanmoins, par leur dis¬ 
position dans le champ, par leur espacement relatif, par leur couleur, et 

enfin par la physionomie m^me de leur 
ensemble, ces lignes m’ont semble pouvoir 
4 tre assimilees aux principales raies du 
spectre solaire, B, D, E, 6 , une ligne in- 
connue, F, et deux lignes du groupe G. 

Le r^sultat pr6vu, celui que j’esperais 
verifier k mon depart de France, se montrait 
avec une Evidence parfaite. La lumifere des 
protuberances analysee par le prisme donne 

diagram constructed to show the positions seric de lig^es brillantes; ces corps sont 

of the sut during Rayefs observations. des amas, des jets d’unc matidre ga^euse 

incandescente, les fiamtnes d’un plidnom^ne chimique d’une puissance 
extreme, car la protubdrance examinee avait environ trois minutes, soit el 
peu prds 34,000 lieues de hauteur veritable. 

Pendant les observations precddentes, la fente du spectroscope etait 
paralldle k la gjrande longueur de la protuberance; aussi voyait-on dans 
I’appareil des lignes lumineuses d’une hauteur sensible, en relation 'directe 
avec la hauteur de 1 ’image focale de la protuberance. La fente ayant 
alors 6 t 6 tournee de 90 degr^s, les raies se sont trouvees r6duites & des 
lignes trds-courtes, presque des points, repondant k la faible largeur de la 
come lumineuse considerde. Les lignes brillamtes reprdsentant done bien 
le spectre de la lumidre propre des protuberances, puisque leur longueurj 
change avec I’orientation de la fente. 
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La fente ayant replac 4 e dans sa premiere position, parall&le i la 
hauteur de la come, je fis el la hate un croquis grossier du ph 4 nom 4 ne; ce 
croquis est reproduit dans le dessin ci-joint, oh je me suis efforcd de donner 
aux divers traits une 4 paisseur proportionnelle k T intensity lumineuse des 
lignes qu’ils ligurent. 

6r ^ E D B 


Sketch made at the time by Rayet* 

Les lignes les plus vives, les plus eclatantes^ 4 taient: la ligne rouge 
B, la ligne jaune D, la ligne verte E, la ligne bleue F, et enfin la ligne 
violette, la plus refrangible; les autres etaient beaucoup plus faibles, et 
surtout offraient une largeur beaucoup moindre. 

Toutes les lignes se terminaient brusquement au pointe du champ These lines cou- 

* tiiiued outwards 

qui repondait au bord de la lune, mais de I’autre cote, vers celui de I’image 
de r atmosphere solaire, elles se prolongeaient d’une maniere inegale. 

Les lignes tres-vives, D, E, et F, se continuaient au delil de la 
longueur moyenne par un trait lumineux tres faible qui leur donnait 
environ une hauteur double des voisines. 



D E p 

Diagram constructed to show the lines observed by Rayc in the spcctriini of the coroiia. 


Une certaine portion des gaz incandescents qui ferment les protu¬ 
berances (ceux auxquels repondent les lignes D, E, F) se repand done dans 
I’atmosphhre solaire, au dela des limites que Tcxiil assigne en general I. ces 
expansions. 

L’examen de cette protuberance etant termine, je mis la fente sur la 
region lumineuse qui etait h I’occident du soleil. Le spectre etait cette 
fois encore forme de lignes brillantes, disposees comme dans le premier 
cas; seulement je n’ai vu qu’une seule ligne violette, toutes les pro¬ 
tuberances ne semblent done point identiques. 

* TK<» above w^oodcut has been wade from an illustration given in M. Stephan’s report, p. 25. 
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X. Slit parallel to 
the direction of 
the moon’s path. 
The spectra of 
four prominences 
were observed, 
and the lines C, 
D. 1497, x6ii, 

F, and 3770 were 
registered. The 
greatest number 
of lines were 
observed in the 
spectra of those 
prominences 
whose lower 
regions were 
most exposed. 
a. In the 
spectrum of the 
corona the only 
line observed 
was registered as 
corresponding to 

Ki49r. 


Prof. Harkness. 

4 i° 3 S' 3 S"N. ) Des Moines, 

93 * 39 ' 5 " W. / 7th August, 1869. 

“Washington Observations” for 1867, Appendix ii., pp, 25-96. 

Instruments .—^An achromatic telescope by Alvan Clark, 3’oi inches 
aperture and 43*58 inches focal length—equatorially mounted, but 
without clockwork. Finder with an adjustable needle-point 
showing place of slit. A single-prism spectroscope, with an 
illuminated scale to read the place of lines. 

(p. 28.) The following are the constants relating to the spectroscope: 


Small Telescope. 


Focal distance of object glass 


6’55 inches. 

Clear aperture of object glass 

• 

0*86 inches. 

Diameter of field of view 

• 

s'* 33' ' 

Magnifying power 

• 

571 diameters. 

Collimating lens for 

Focal distance 

slit. 

6*52 inches. 

Clear aperture 

■ 

o’ 82 inches. 

Collimating leris for 

Focal distance 

scale. 

4’17 inches. 

Clear aperture 

. 

0-82 inches. 

Prism. 

Refracting angle 

. 

60“ 8' 

Minimum deviation of line D 

, 

47° 44' 

Refractive index 


1-613 

Density . . . . 

. 

353* 


(p. 60.) When the eclipse had so far progressed as to reduce the sun to 
a crescent, with the assistance of Professor T. H. Saptord, I adjusted the 
needle in the finder, so that when its point fell upon a horn of the crescent 
the image of that horn fell accurately within the jaws of the spectroscope 
slit. This, with some other little matters, occupied my time till within 
three minutes of the totality, when, according to previous arrangement, I 
called Professor Eastman, who was to assist me in making the spectro¬ 
scope observations by placing and keeping the needle-point of the finder 
successively upon the different objects to be examined. 

It seems to me that one of the desiderata in spectroscopic observations 
of the sun during total eclipses is to penetrate as low down towards the 
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photosphere as possible. In order to accomplish this, I placed the slit of 
my spectroscope parallel to the moon’s path, and clamped it in that posi¬ 
tion, and so it remained during all my observations. 

Professor Eastman’s eye was at the finder, and mine at the spectro¬ 
scope, at least a minute before the commencement of totality, but he saw 
no prominences. Presently the sunlight disappeared like the snuffing out of a 
candle, and simultaneously a suppressed, but very audible, “Oh, oh !” arose 
from the spectators in the neighbourhood. 

Instantlyhe placed the needle-point on the 
prominence marked i in the figure, and I 
recorded its spectrum as rapidly as possible. 

Then we passed on to the prominences 
marked 2 and 3, and their spectra were 
successively recorded in like manner. Next 
I asked him to give me the corona, and he 
placed the needle-point at C‘. No spectrum 
appearing, I asked him to try another place, 
and he placed the needle at C”. Still nothing 
was visible; and raising my head from the 
instrument for the first time since the 
commencement of totality, I remarked, 

“Can’t see any spectrum; don’t believe we will get any.” “Oh yes, 
we will,” said he. At that instant it .struck me tliat perhaps the slit 
was too narrow, so I opened it a little, and then again placed my eye at 



...'ll/ 


Diufjmiu matUt by K^jislnmn slunvinp; Ibo place 
of the slit (liiniij; llarkness’ olwcrvalions/ 



Diagram to illustrate the spectrum of the corona observed by Iliu'lcness, 


the instrument. In the meantime he had put the needle-point on a very spccmim of 

^ ^ corona, 

bright part of the corona, marhed O in the figure, and I at once saw a 
continuous spectrum about as bright as that given by the full moon on a 

* The above diagram has been made from the woodcut given upon p. 6o of Prof. Harkness* 
report. It has been reduced to the scale of the other diagrams showing tlie positions of slit, 
and has been turned round so that the sun’s axis is vertical upon the page. The orientation is 
taken from the north point as given by Eastman. 

Royal Asxron. Soc., Vol. XLI. 51 
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Harloiess* 

obsdrvaticn. 


Professor Ecst- 
man s sketch. 


clear night. Remembering that the observers in India, in August 1868, 
had said that the corona gives a continuous spectrum with absorption lines* I 
looked very carefully for them, but to my great surprise I could see none, 
and I am perfectly satisfied that none were visible in my instrument; on 
the contrary, I saw an absolutely continuous spectrum, crossed by a single 
bright line, whose position was recorded. 

Once more raising my head from the instrument, I glanced upwards to 
the sky, and saw the moon encircled by the corona, and accompanied by one 
remarkably large prominence, which was attached to the lower limb of the • 
sun. I was well aware that the red prominences are sometimes visible to 
the naked eye, but this one was so exceedingly conspicuous that it could 
not fail to attract the attention of the most careless observer. Almost with¬ 
out thinking what I was doing, I asked Professor Eastman to point the 
spectroscope to it. He replied, “You have had it already.” “ Never mind; 
give it to me again,” said I. He did so, and, as it is the prominence 
marked 3 in the figure, I have recorded its spectrum in the column headed 
3* in the table below. Professor Eastman then looked down to the chro¬ 
nometer in order to take up its beat for the purpose of noting the end of the 
totality. As he did so, I glanced into the finder, so that I might get some 
idea of the appearance of a total eclipse as seen through a telescope of 
small power. My view of it may have lasted five or ten seconds, certainly 
not more, yet the magnificence of the spectacle is so indelibly impressed 
upon my memory that it will be years ere I forget it. When he looked 
up from the chronometer I replaced my eye at the spectroscope, and asked 
him to give me another prominence. He put the needle-point on the one 
marked 4 in the figure, and while I was yet engaged in recording its spec¬ 
trum there came a sudden burst of light, and Professor Eastman withdrew 
his eye from the finder, exclaiming, “ All over! ” It was too true. The 
event, for the proper observation of which we had travelled so far, and spent 
so much time and thought and money, had come and gone; and now it 
remains for the scientific world to judge whether or not we made the most 
of our opportunity. 

Professor Eastman at once sat down and made a sketch of the corona 
and prominences as they appeared to him in the finder, numbering the 
prominences in the order in which he had given them to me in the 
* It will be seen that this was a mistake on the part of Prof. Harkness. 
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spectroscope, and also marking the places on the corona at which he had 
pointed. I had recorded the spectrum observations myself, using for that 
purpose a small memorandum book, writing down the figures without look¬ 
ing at the page, and recording only one spectrum at each opening of the 
book—that is, when I had recorded one spectrum I always turned the leaf 
before recording another—^thus devoting two whole pages to each obser¬ 
vation. Such being the state of the case, all that was necessary in order to 
identify each spectrum with the prominence to which it belonged, was for 
me to mark the records of the spectra in my note-book with the same 
numbers as those employed by Professor Eastman on his sketch, and that 
I did at once; therefore I think no question can ever be raised as to the 
prominences to which the spectra belonged. 

At the time of making these observations, the impression left on my 
mind was that the spectra given by the different prominences differed from OB to the number 
each other, not only in the number of the lines, but in their position also. 

It was not till four hours after the eclipse that I had time to compare them 
with each other; and when I did so, arranging them as in the table below, 
great was my surprise to find that the difference between the different 
prominences was only in the number of lines, and not in their position at all. 

Before passing to the consideration of the lines, however, it will be best to 
mention some particulars relative to the adjustments of the spectroscope, 
and the method pursued in making the observations. 

Some minutes before the beginning of the totality the micrometer 
scale was so adjusted that its fiftieth division coincided exactly with the 
mean of the two sodium lines which together form the line D; and the 
slit was open to such a width as to give a fine, sharp definition of all the 
lines. The instrument remained in tliat condition till the observation of the 
spectrum of the corona, before which the slit was opened a little wider. 

After that, none of the adjustments were altered in the slightest until next 
day. Immediately after the end of totality the scale-reading of the line 
D was tested,—first by observing the position of the black line in the solar 
.spectrum, and then by placing the flame of an alcohol lamp, whose wick 
contained a little common salt, before the object-glass of the telescope, 
and observing the position of the resulting bright line. In both cases the 
reading was exactly fifty divisions, thus proving that the instrument had 
kept its adjustment during the observations of the prominences and corona. 
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Then the following readings of the positions of some of the lines of the 
solar spectrum were taken:— 


C, 36*2 

E, 67*9 

F, 84*8 

D, 50*0 

71*5 

115*0 


After that the spectroscope was detached from the telescope. Next 
morning, before any of the adjustments had been altered in the slightest, 
a sodium flame was put before the slit of the spectroscope, and the width 
of the resulting bright line was observed to be o’8 of a scale division. 

From the angular value of one division of the scale together with the 
focal length of the collimating lens of the slit, it can easily be shown that 
when the width of the bright sodium line is one division, the width of the 
Width of slit, 0*0037 of inch. Therefore, at and after the observation of the 

spectrum of the corona, the width of the opening of the slit was 0*0030 of 
an inch; in observing the spectra of the prominence before that, it was 
a little narrower. As my instrument gives a spectrum about 330' in length, 
the whole of which is visible at once in the field of view of its telescope, it 
is admirably adapted for rapid work. But when the telescope is adjusted to 
give the best possible definition of the lines near D, those near H, although 
still quite distinct, are nevertheless slightly out of focus, and by moving the 
eye across the eyepiece their scale-reading can be made to vary a little. 

To have adjusted the focus accurately on each line observed during 
the eclipse would have involved an expenditure of time not for one moment 
to be thought of, and, as each scale-division corresponds to somewhat less 
than 2', I therefore judged it best to observe as many spectra as possible, 
noting the position of each bright line to the nearest half of a scale-division 
only, and trusting that, from the closely approximate positions thus 
obtained, all the lines might be found at any time after the eclipse with a 
sufficiently powerful instrument. Now let us pass to the consideration of 
the observations.* They are given in the table below, the first column of 
which contains the letters of such of the lines as are so designated; the 
columns headed i, 2, 3% 3% and 4, contain respectively the spectra of the 
prominences marked i, 2,3 and4 in the diagram, the column headed 3’ con- 

* A coloured diagram showing the spectra of the different prominences observed is given 
as Plate V. of the ‘‘Washington Observations" for 1867, Appendix II. A woodcut of Prof. 
Harkness' spectroscope is given as Plate IV. 
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taining the record of the first, and that headed 3* the record of the second 
spectrum observed from the prominence 3; the column headed “corona” 
contains the reading of the bright line in the spectrum of the corona. 



I 

2 

3' 

Corona. 

. 

3" 

4 

Mean. 

Kirch. 

Scale. 

Wave 

ength. 

c 

46’0 

37*0 



36-0 

36-0 

3'J’3 

<j93 

656-9 

D 

50-0 

50-5 


... 

So-o 

50-0 

50-1 

1007 

589-4 


67‘S 

67*0 

67-0 

66-5 

66-5 

<57'S 

67-0 

1497 

530-0 



... 

.•# 

... 

70-5 

... 

7o’S 

I6II 

520-1 

F 

85-0 




84 'o 

84-5 

34‘S 

2069 

487-5 


! 

... 

... 

... 

ii4‘o 


114-? 

2770 

435-9 


The number 46, recorded on line C in column i, is evidently a 
misreading of ten divisions. It should doubtless have been 36. Making 
this correction, and bearing in mind that the readings were made at a 
glance, to the nearest half division only, without stopping to verify them, 

I think it will be admitted that all the numbers on any one horizontal line 
of the table are sufficiently near to each other to warrant me in assuming 
them to be readings of one and the same bright line. In other words, 
during the whole of the totality I only observed six lines; the double line 
D being counted as a single line because it so appeared to me, I have 
therefore taken the mean of the numbers on each horizontal line, and 
placed them in the column headed “ mean.” These I consider to be the 
observed scale-readings of the bright lines; and in the columns headed 
“Kirch, scale,” and “wave length,” I have given the corresponding 
readings of Kirchhoff’s scale, and the wave lengths expressed in millionths 
of a millimeter. 

Now let us examine the position of each prominence at the time its Must litlUK RUUU 

* -*• lu Ihc spuclni ol 

spectrum was taken. The spectrum of i was observed as soon after the Srho^imm 
beginning of the totality as possible; but a glance at the figure shows that it SpoSr"* 
lay very far from the path of the moon’s centre, and therefore its base was 
not visible. It gave four bright lines. 2 was next examined. It lay almost 
exactly in the path of the moon’s centre, but by this time she had advanced 
so far that probably it was not visible more than half way down to its base. 

It gave three bright lines. Then the telescope was pointed at 3, which 
being on the south-western limb of the sun, and distant from the path of 
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Harlcness* 

observation. 


the moon’s centre, had only just begun to be much uncovered. Its summit 
was all that was visible, and it gave but two bright lines. After spending 
some time, on the corona, 3 was again examined. As the moon had moved 
forward considerably, the prominence was uncovered much farther down 
towards the sun, and now it gave no less than six bright lines. Finally 4 
was pointed at, and as it lay almost exactly in the path of the moon’s 
centre, and the totality ended while it was yet under examination, the spec¬ 
troscope must have penetrated down to its very base. I recorded five 
bright lines from it, but I am not certain there were no more, because I 
had not done with it when I was stopped by the flood of returning sun¬ 
light. The first thing that would be likely to strike a person on looking at 
the observations is that no two prominences give the same spectrum; but I 
think it is now evident that this does not indicate any difference of constitu¬ 
tion* among them. On the contrary, the number of lines visible seems to 
depend solely on the part of the prominence examined. If we take the 
spectrum from neajr the summit we get but few lines; if we take it lower 
down, we get more lines, but those we found at the top are still there; if we 
take it near the base, all the lines we had before remain, and, in addition, 
some new ones appear. 


40' 57' N. \ Mt. Pleasant, Iowa, America, 




Continuous spec* 
trum sufficiently 
bright to have its 
upper and lower 
edges well de¬ 
fined. Two or 
three bright lines 
—^brightest near 
E, next near C. 


Prof. E. C. Pickering. 

9I°38'W. ) 9th Aug., 1869, 

“ The Journal of the Franklin Institute,” Vol. Ixxxviii., p. 285. 

Instrument —^An integrating spectroscope, with one prism of 60°. 

Angle of integration, 7°. 

A chemical spectroscope, with one 60° prism was loaned me by Prof. 
Van Vleck, and was tied to the back of a chair by a piece of cloth, just 
tightly enough to-make it remain in whatever position it was placed. As 
no lens was placed in front of it, all the light which fell on the slit from a 
circle about 'f in diameter passed through the instrument. Turning it 
towards the sun before totality, the latter remained in the field. This is 
probably the best way to obtmn the spectrum of the corona, as there is 
very little loss of light; the protuberances, however, are so small that 
their spectra would be faint—^although the advantage of not having to move 
the instrument is a great one. The spectrum appeared to be continuous 
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with two or three bright lines—^the brightest in the neighbourhood of E, 
and the next near C; but as no dark solar lines were visible, these positions 


■'-Cl-' • - 


Diagi-am to illustrate the spectmm observed by Pickering. 

cannot be relied upon. The absence of the dark lines may be due to the 
want of brilliancy of the spectrum, although this was bright enough to 
leave its upper and lower edges well defined. 


Professor C. A. Young. 40° 48' 17" N. ) Burlington, Iowa, 

gi“ 4' o*' W. j 9th Aug., 1869. 

“The American Journal of Science and Arts” for November, 1869, 
Vol. xlviii.. No. 144, pp. 370-78- 

Instrument. —A telescope of 4 inches aperture and 30 inches focal 
length, with Huyghenian eyepiece, enlarging the image of the 
sun to 24 inches in diameter. Slit one-eighth of an inch long. 
Spectroscope of 5 prisms of 45“ each, with telescopes of 2j 
inches aperture and 164 inches focal length. 


(p. 371.) The spectroscopic combination employed was compiled for 
the occasion from various instruments belonging to Dartmouth College. C&iigof ** 
The telescope which formed the solar image was a comet-seeker, by rnduil at + xjfi' 

* ^ ^ from N. point. 

Merz and Son, of four inches aperture, and 30 inches focal length. An ci"«5T«5o 
ordinary Huyghenian eyepiece enlarged the image, so that when it fell wd I j|74/e;itecd' 
upon the slit of the spectroscope, at a distance of 5 inches, it was 24 then 

inches in diameter. 1 he use 01 an eyepiece gave an easy means for minencc on the 

, , opposite side of 

securing the accurate focus of the limb at the slit,—an adjustment of great tiSct 
importance. The spectroscope proper had telescopes of 2| inches aper- amii^; tlu^ines 
ture, and 164 inches focal length (by Alvan Clark). The eye-telescope 

..,.•,.1 « *r * n.* <1 • • continuous spcc- 

was provided with an eyepiece, magnif3ning i8 times, and a wire micro- tram, withoiU ^ 
meter, constructed from a reading microscope, for determining the position 
of any new lines in the spectrum by referring them to those already known. 

This, although a yery accurate method, was too slow to be well adapted to 
eclipse-observations, but was the only arrangement I could construct with seen to be^^ie 


the time and means at my command. 


solar absoiption 
line. 
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The collimator had a slit of one-eighth of an inch long, and of 
adjustable width. It was provided with a small prism, which could be turned 
up so as to throw into half the slit light from an electric spark formed 
between platinum electrodes, by a small induction coil and Leyden jar. 

It also carried a thin brass disc about 2 i inches in diameter, placed 
in front of the slit, with a hole of one-eighth of an inch in the centre. This 
disc was covered with white paper and graduated into sectors of io°, by 
lines radiating from the centre. This graduated screen, upon which the 
image of the sun was clearly visible, even during the totality, answered 
the purpose of a finder; and its graduation furnished the means of deter¬ 
mining within less than 3° the position of any object observed on the sun’s 
limb, or of bringing any desired portion of the limb to the slit. 

The spectrum was formed by a train of five prisms of 45° each, with 
faces 2i by 3i inches. They gave a dispersion of about 18° between A 
and H, with a total deviation of about 165° for the D line. The box 
which contained them was so connected by a link with the arm which 
carried the eye-telescope, that whenever the latter was moved by its tangent 
screw along the spectrum, the prism box would turn through an angle just 
half as great. Thus the prisms were kept in the position of best definition 
for whatever lines w^ere in the middle of the field of view; the extent of 
which was sufficient to embrace D and E together. 


The telescope and spectroscope proper were firmly secured to a 
wooden framework, and this was mounted equatorially with slow-motion 



maps of the spectrum; such lines as the nickel line between D, and D, 
being perfectly distinct. 
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Obserrotion. 


— 

£iiL'h 


(p. 375.) Before the eclipse began, the existence of prominences on the 
limb of the sun had been ascertained in the following positions (reckoning 
from the north point through the east): a large but faint one near +90°; a 
small but bright one at +146° (the photographs show two here); a long low 
one at — 70°, veiy near the point of first contact; and an enormous and very 
bright one at —130°; with several others of small elevation, but consider¬ 
able length, on different parts of the limb. 

At the beginning of totality the slit was 
upon the prominences at + i6o°, the eye- 
telescope upon C. As soon as totality com¬ 
menced, this line blazed out magnificently; 
but, from the small extent of the prominence, 
did not reach across the spectrum. No line 
appeared below C, nor any between C and D. 

The orange line, which for convenience I will 
call Dj (1017'5 K), was beautifully bright, but 
no longer than C. Between it and the next 
prominent line were two faint lines, situated 
by e.stimation at 1250 ± 20 and 1350 ± 20 

of Kirchhoff’s scale. Then came the 1474 K line, which was very bright, 
though by no means equal to C and Dj; but attention was immediately 
arrested by the fact that, unlike them, it extended clear across the spec- 
trum, and on moving the slit away from the protuberance it persisted, 
while D,, visible in the edge of the field, disappeared. Thus it was 
evident thatf t/fis line belonged, not to the spectrum of the protuberance, but to 
that of the corona. 

My impression—but I do not feel at all sure of it—is that the two faint 
lines between it and D, behaved in the .same manner, and arc also corona 
lines, t 

* Drawings from which the above woodcut .and the diagram illustmting the spectrum 
observed, have been made, were submitted to Prof. Young, aud approved of by him. 

t (Note by Prof. ¥0101^.) —On two or three occasions previously I had been veiy much 
surprised at not being able to detect this line in the spectrum of unusually bright prominences. 
On the other hand, I had once found it veiy easy to see at a place on tlic sun’s limb where 
tlie other chromosphere lines, usually far more brilliant, were almost invisible. 

4 (Note by Prof. Yomig.) — K careful examination of the photographs, especially No. z of 
the Burlington totality pictures, somewhat diminishes my confidence in the conclusion of the 
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Slit shifted. 
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I may as well confess that my uncertain memory here is due to the 
fact that just at this time, while my assistant was handing me the lantern 
with which to read the micrometer head, I looked over my shoulder for an 
instant, and beheld the most beautiful and impressive spectacle upon which 
my eyes have ever rested. It could not have been for five seconds, but the 
effect was so overwhelming as to drive away all certain recollection of 
what I had just seen. What I have recorded I recall from my notes taken 
down by my assistant. 

By this time the moon had advanced so far that it became necessary 
to shift the slit to the great prominence on the opposite side of the sun. 
While my assistant was doing this I suppose I must, in the excitement of 
the moment, have run my eye over the region of the magnesium lines (b), 
and thrown them out of the field before he had brought anything upon the 
slit. At any rate, I saw nothing of these lines, which were evident enough 
to several other observers, and can think of no other way to account for 
their having escaped me. 

The F line in the spectrum of the great protuberance was absolutely 
glorious,—Abroad at the ba.<ie, and tapering upward crookedly^ as Lockyer has 
before often observed. 

Next appeared a new line,* about as bright as 1474, at 2602 ± 2 of 
Kirchhoff’s scale. Its position was carefully determined by micrometrical 
reference to the next line, 2796 K (hydrogen y), which was very bright: 


text as to the nature of these three lines (1250, 1350, and 1474). They certainly do not 
belong to the spectrum of the hrUliant portion of the prominences; but around the 
prominences of the eastern limb, on which the slit of the spectroscope was directed during the 
first half of totality, the photograph shows a pretty extensive and well-defined nebulosity, evi¬ 
dently distinct from, though associated with, the brilliant nudeL Now, it is possible that these 
lines may belong to this nebulosity, and not to the corona proper; for I cannot recall with cer¬ 
tainty whether 1474 retained its brilliance at any considerable distance from the prominences, 
or only in their immediate neighbourhood. My strong impression, however, is that the former 
was the case, and that the text is correct I am confirmed in this opinion by Prof. Pickering’s 
observation. He used a single-prism spectroscope, with the slit of the collimator simply 
directed to the sun, and having no lens in front of it With this arrangement he saw only 
three or four bright lines ,—tJie brightest near E (1474). Now, this is exactly what ought to 
occur, if that line really belongs to the corona, which, from its great extent, furnished to his 
instrument a far greater quantity of light than the prominences. 

* (Note by Prof. Young.)—This is undoubtedly the line described by Lieut. Herschel as 
between P and G. 
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h was also seenj very clear, but hardly brilliant. In all, I saw nine bright 
lines. 

A faint continuous spectrum, without any traces of dark lines in it, 
was also visible, evidently due to the corona. 



? ? 

Diagram constructed to illustrate the spectrum observed by Young. 


The figure exhibits the position of the lines seen by me. 

My observations decide nothing as to specific difference between the 
different protuberances, since, froni the smallness of my field of view, I was 
obliged to observe a portion of the spectrum on one of the prominences, 
and the rest on another. I had just completed the measurement of 2602 * 
when the totality ended. This line disappeared instantly; but 2796 was 
nearly a minute in resuming its usual faintness. 

(p* 377') The positions of the faint lines (K 12-50 and 1350) being only coru^r line Keen 

• • ... f, .. 1 to he the reversal 

estimations, very little weight can of course be given them. But as to the 
position of 1474 in the corona spectrum, there cannot be the least doubt. 

It is the reversal of a well-marked, though not prominent line, just below 
E, put down as iron by both Kirchhoff and Angstrom, though not given 
by Huggins. 

Professor Charles S. Pierce. 

37® S<^ N. 1 Bardstown, Kentucky, 

85° ^i W. i 7 tli August, 1869. 

United States Coast Survey, Appendix No. 8 to Report for 1869, 
pp. 13, 14. 

Instrument —A four-inch telescope mounted equatorially, but without 
clockwork; spectroscope consisting of a single flint-glass prism 

* In the “Journal of the Franldin Institute” for Dec. 1869, at p. 420, Professor 
Young gives an account of his observation of a piotninence line unniistakahly at K. 2581*3 s 
and he adds, “ This observation has led me to doubt whether the line given in my Eclipse 
Report at K. 2602 is rightly placed. A correction of one revolution of the micrometer screw, 
by means of which its position was referred to 2796, would give 2582*3 for its true position; 
and I might easily have committed such an error in the excitement and haste of the moment.” 
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, and a three-prism.direct-visbn spectroscope in place of its tele¬ 
scope. 

Field of specuo- I was fumisHed with an eleffant equatorial telescope, of four inches 

scope extending ox x • 

clear aperture and five feet focal length. Upon opposite sides of the 
tube of this telescope, and parallel to it, were attached two brass rods at 
the eye-end of the tube, and reaching about a foot beyond it. Upon 
these rods was fixed the spectroscope, and in such a manner that the slit 

was plainly visible.Pieces of white paper were pasted upon the 

brass-work of the slit to receive the image of the sun, which during 
totality could not well have been seen upon the polished brass. There 
was some danger of detaching this paper in opening and closing the slit, 
and I therefore wished to change the width of the slit as few times as 
possible during totality. 

The spectroscope attached to my telescope contained a single flint-glass 
prism and a three-prism direct-vision spectroscope screwed in in place 
of its telescope. There were no means of measuring the positions of the 
lines. In order to bring different parts of the spectrum into view it 
was necessary to unscrew a binding-screw, which left the somewhat heavy 
arm that carried the direct-vision spectroscope entirely loose, and then to 
move this arm with the hand and tighten up the screw. When this was 
done the arm would fall a little, and it was only by looking at the spec¬ 
trum and estimating how much the arm would fall that it was possible 
to set upon any part of the spectrum. During totality there might be no 
light in the field if the observer were to move away from a protube¬ 
rance, and therefore. no means of knowing to what part of the spectrum, 
if any, the arm was set. • If the slit was opened to give full light, 
the paper pasted on it might become detached, and render it impossible 
to set the slit on a protuberance. There was no clockwork on the 
telescope, and the observers were in. continual apprehension of some 
disturbance in the ^ crowd of mostly ignormit spectators; therefore an 
attempt to move this mm was a thing to be dreaded. On the other hand, 
it could be so set as to afford a view of the spectrum from its red 
extremity up to half-way between F and G. Under the circumstances, 
I would not venture to move it. If I had been alone, and consequently 
at my ease, I should have done so. 
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My telescope was pointed for me by Mr. N. S. Schaler, the geolo- 
gist, who generously relinquished his opportunity of witnessing the sublime 
phenomenon undisturbed, and offered his assistance in the astronomical 
observations. My telescope was, therefore, managed for me with perfect 
skill and coolness. 

Upon the morning of the 6th I set up my instrument and searched 
for the protuberances. I found only one, which was upon the following 
side of the sun, and was very yellow—^that is to say, the yellow line near 
D was relatively very bright in it. Indeed, I could not see the F line 
at all. On the morning of the 7th I examined the sun with greater care, 
and noticed several protuberances (which were afterwards plainly seen at 
totality), but none of these were as brilliant as the one that had been seen 
the day before continued to be; and this was now less high, extended 
over a larger arc on the disc of the sun, and was still more yellow than 
it had previously appeared. 

At the instant of totality my telescope was pointed on this protube- Observation, 
ranee, and my slit was rather narrow. At that instant the continuous 



c Dj 51 

IJiaijram to illvuslrato tlic promincucu speclrani observed by Pierce. 


spectrum vanished, and five lines brilliantly coloured became visible. 
These were F, b, another dimmer and broader line, say one-fourth of 
the distance from b to D, the well-known yellow line near D, and C. 

After observing the spectrum of this protuberance at different 
positions, I looked at the sun, and was pleased to find my conception 
of the shape and colour of this protuberance entirely confirmed. The 
same glance showed me, upon the south-western limb of the sun (where 
my business chiefly lay) a well-marked rose-coloured protuberance. I 
first observed the spectrum of another red protuberance on the southern 
edge, and then that of the one just mentioned. I found spectra of the 
red protuberances to be alike; they differed from that of the yellow one 
only in the relative greater brilliancy of the red, yellow, and blue lines 
in the former, the fainter green being especially much fainter. I had 
no doubt, from my previous observations, that the yellow line was also 
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obsetvatioiia less bright in the red protuberances, but it appeared so bright that I 
could not perceive that it was less bright than in the yellow protuberance. 

Mr. Shaler then pointed for me on the corona, and I was just open¬ 
ing the slit to get more light when the sun burst forth and put an end to 
my observations. Two seconds more, or a little more privacy, would have 
enabled me to get it. 

Professor J. Lawrence Smith. 

37' so' N. I Bardstown, Kentucky, 

85° 23' W. ' 7t]i August, 1869. 

“ United States Coast Survey,” Appendix No. 8 to Report for 1869, 
P- 15 - 

Instrument —An integrating spectroscope, 

interesting part of my observations is, that a good single- 
prism spectroscope will give at least four bright lines in the protuberances, 

one in the green, - - .• r ^ mi 

and Forn«rF. unaided by a telescope to form a disc of the sun. The spectroscope 
attached to the telescope gave Mr. Pierce five lines ; but 1 do not think 
that I speak too confidently in stating that five lines might have been seen 
by the naked spectroscope had it been mounted for giving direction to it. 


Diagram to illustrate the spectmm observed by Lawrence Smith. 

The four bright lines, as nearly as I could make them out, were one in 
the red, in or near the line C ; one in the orange, in or near D; one in the 
green; and one in the blue, in or near F. 

Professor Joseph Winlock, 

38” 12' 4.S‘36" N. \ Shelbyville, 

85“ 13' 22" W. 1 7tbi August, 1869. 

“United States Coast Survey Report for 1869,” Appendix No. 8, 
p. 12. 

■ Instrument —For spectroscopic observations, an excellent equatorial 
by -Merz, of feet focal length and 75 inches aperture, was em¬ 
ployed, to which was attached a spectroscope of two flint-glass 
prisms, made by Troughton and Simms. 
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The chromosphere was carefully examined both before and after the SmSSomlSfec 
eclipse. Only three lines could be seen: C, one near D, and F. During seen.* Promi- 
totality only the brightest protuberance on the lower limb of the sun was line at or very 
examined carefully. In the short time occupied in getting this, nothing 



Diiigi’am to illn.strate the spoctnim of the corona observed by Wiuloch, 


was seen but a faint continuous spectrum; but since the telescope took in 
only a small part of the spectrum at once, nothing conclusive can be 
inferred from the observation as to the non-existence of bright lines in 
the corona. 

During totality, eleven bright lines were seen. Besides the three 
already specified, there was a short line at or very near E. The three 
lines of b were bright and very sharp, and there were four lines above F. 
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Although these lines were very dark on a bright * ground, all of them but 
the three seen before the eclipse disappeared instantly on the first burst of 
sunlight, and the same point in the sun’s disc was examined with great 
care after totality without finding any of the lines except those above 
described. 

Mr. C. Carpmael. 

36<'25'N. )Estepona, Spain, 

5° 8' W. I 22nd December, 1870, 

MS. Reports of the 1870 Expedition. 

Equatorial refracting telescope without clock motion, 5} in. 
aperture, 6 ft. 4 in. focal length; specti'oscope, with i J in. equi- 

Query “very bright on a dork ground.” It may seem at first sight strange that the 
line near E should be spoken of as a “ short line,” but if the light-grasping power of the spec¬ 
troscopic combination used was not sufficient to show the green line of the corona, the observa¬ 
tion would only indicate that the incandescent 1474 matter was not projected to the same 
altitude in the prominence as the incandescent hydrogen, magnesium, and Dj matter. 
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lateral prism, and a graduated scale reading to minutes; magnify¬ 
ing power of five; focal length of collimator 13 inches; length of 
slit subtending about 30' of arc. 


Slit set tangential 
at a distance of 
some 3' from the 
ea.st limb. Three 
bright lines were 
observed: the 
centre one (which 
extended entirely 
acrass the held, 
but wa.s fainter 
towards the e.v- 
tremities), was 
found by mea¬ 
surement to cor¬ 
respond to K. 
1359 - 


. Middle corona 
line bisected. 


The instrument was so adjusted that the “< 5 ” focus of the object-glass 
fell upon the sHt; the eyepiece also was focussed for the line, which 
was left nearly in the centre of the field of view. 

The adjustments were made some time before totality, and as rain 
came on the instrument was capped. The rain continued until after the 
totality had commenced, but a small break in the clouds enabled me to 
obtain a glimpse of some seconds’ duration of the corona. 

As the corona became visible, the instrument was laid upon it, and 
then kept in position by Mr. Gordon, who guided it by means of the finder. 

At first no spectrum was seen, so I asked Mr. Gordon to open the slit 
(which had previously been set so that the principal solar lines were just 
defined when the instrument was directed upon a heavy cloud). 

As the slit was being opened, three bright lines sprang into view, which 
before there was time to speak widened as the slit was still further opened. 

I had a comparison spectrum at the top of the field, the discharge 
being from iron points through air; but the iron lines not coming out satis¬ 
factorily, I changed the comparison spectrum to one from a magnesium 
point in hydrogen. Mr. Gordon had the means of doing this with great 
rapidity. 

Meanwhile I endeavoured to intersect with the cross-wires the middle 
corona line (by which I mean the line which I saw whilst the instrument 
was directed to the corona); to this line almost exclusively I directed my 
attention, only noticing that the other two lines were towards the extremities 
of the field of view, and not equally distant from the middle line, although 
which was the more distant I cannot recall with certainty. Clouds came 
over before I had brought the cross-wires exactly to the centre of the band. 

As soon as, or I believe an instant before, I lost sight of the object, I 
marked the divided brass circle with a needle-point, so as to be able to re¬ 
place the telescope at any time to the position it then occupied. I still kept 
my eye to the telescope, though seeing nothing, until light reappeared; and 
then, being uncertain whether the first mark on the metal was sufficiently 
distinct, I made a second deep mark. 

On subsequent examination, I found that the telescope had shifted 
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before the second mark was made, but I do not think that there is the 
sligfhtest uncertainty in my results from this cause, the nature of the 
second line enabling' me clearly to distinguish it from the first; besides 
which, this second mark is far away from the position which I judged by 
means of the comparison spectrum, and is near the F line. 

By a veiy hasty comparison I estimated the central corona line to be 
so situated between b and C that its distance from C was three times its 
distance from 1 . 

Both before and after the eclipse I read the positions in my instrument 
of some of the principal solar lines; they are as follows:— 


Readings before Eclipse. 

After Eclipse. 

c . 

• 49 ° 32' 

• 49° 33' 

D . 

• 50° 15' 

• 50° 14' 

Double line of h 

• 51° 17' 

• 51° 17' 

F . 

. 52° or . 

• 52° 0 


The first line which 1 marked reads 50° 54'. I have since determined 
the correction in the position of the line 
which has to be made in consequence of 
the broad slit which I used. My slit was 
found to be open as far as it would go, or 
slightly less than ‘045 in. 

By interpolation I find that the reading 
on Kirchhoff’s scale, corresponding with 
my corrected reading of 50° 50', is about 

1359* • • • • • 

My slit whilst observing was, Mr. 

Gordon informs me, tangential to the sun. 

This he was able to judge because the 
wires of the finder had previously been 
set so that whilst the sun’s course was 
along the horizontal wire, the vertical wire 
was parallel to the slit. 

Mr. Gordon also tells me that he endeavoured to keep the vertical 
wire just clear of the moon’s limb,* and also of the solar flames. 

* If the centre of the slit was 3' fisom the limb, the extremities of the slit would be more 
Royal Astron., Soc. Vol. XLL 53 



Dmjip-ani con.stnictcd to sliow the position of the 
slit (luring Carj^inacrK observation. 
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The bright corona line extended entirely across the field of view, but 
was fainter towards the extremities. It is true that the comparison 
spectrum occupied the upper portion of the field; but when the brightest 
portion of the line was in the centre of the field, I could see it extending to 
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Diagram to illustrate the .spectrum of the corona ohserved by Carpmael. 


the extremity in one direction, and could judge that it extended equally in 
the other. This would make the distance from the sun at which the line 
remained visible one-third of the sun’s radius at least. 


Mr. Gordon. 

36°2s'N. ) Estepona, Spain, 

5° 8' W. I 22nd December, 1870. 

MS. Reports of the 1870 Expedition. 


JSridonSfiir.' I ^ assistant to Mr. Ca.rpma.el, who used a spectroscope. I 

was at the finder, and steered the telescope, which had neither clamp nor 

ceitn erf theap- sIqW mOtlon. 
parent nght-hand 


It was raining when totality commenced, and all our glasses were 
capped to prevent them being dimmed by moisture. 

Suddenly we saw a patch of blue .sky travelling along; some one 
called out, “It will be visible directly.” We rushed to our places. I 
removed the caps and set the coil going. Just as I got to the finder, the 
eclipsed sun appeared through the gap in the clouds. 

For a moment—^not more than one or two seconds at the most_I 

could not get the sun into the finder. Mr. Carpmael looked along the 
outside of the tube of the large telescope, and threw it into the finder. 

I then placed the cross-wires on a point distant from the limb about 
half the height of the corona (which I estimated to be about 6' high), and 
“off” the centre of the apparent right-hand limb. 

Then Mr. Carpmael called me to open the slit. I did so, and then 


than 8' from the limb. A diagram from which the woodcut showing the place of the slit 
has been made was submitted to Mr. Carpmael and approved of. The outline of the rifts 
and corona is taken from the Syracuse photograph. 
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substituted a hydrogen tube for the spark between iron poles in air, with 
which we had commenced. 

Soon after this a cloud obscured the disc, and in a second or two more 
totality ended. I estimated the time during which totality was visible at 
about twelve seconds. 


Lieut. Alex. B. Brown. 


36° 38' N. ) Maria Louisa Observatory, 

6° 13' W. / 22nd December, 1870. 


“ Monthly Notices,” xxxi., pp. 52-55. 

Insfrujnent —A 6-inch equatorial of 7 feet focus, moved by clockwork, 
and star-spectroscope fitted with a single equilateral prism of 
very dense glass. 

(p. 55.) I immediately directed my assistant to place the cress-wires of 
the finder on a portion of the corona about 8' or 9' from the obscured disc 
of the sun, when I at once got a aniiinuoits spcclnim about equal in intensity 



Sevdnil parts of 
the corona were 
examined, but 
no bright lines 
■were seen. A 
continuous spec¬ 
trum without 
dark lines was 
all that was 
observed. 


Diagram to illiistralc the .spcclnim of tlic cort^na observed by A. U. IJrown. 


to that given by the moon just before entering its third quarter,* free from 
any lines, bright or dark. I then tried to shut off the light partially hy 
decreasing my aperture; my spectrum faded, still I got no lines. I 
opened it more than before: no appreciable alteration in the colour or 
brightness of my spectrum, but still no lines. I then worked with the slit 
at its original aperture, and directed my assistant to take some other 
places on the corona between and 25' (about the top of the corona) 
from the sun’s disc—which positions are marked in the sketch as black 
dots: the same result, a continuous spectrum free from lines. I searched 
in vain for the line 1474, and others whose positions I had before carefully 
determined; and, thanks to the kindness of Professor Young, I had par- 
ticulaurly noted the celebrated American line in his high dispersive spectro¬ 
scope a few days before at Xerez. My spectroscope gave no indication of 
any bright lines on that luminous portion that I believe to be the true - 
corona, and which formed an irregular curve round the bright portion 

* See note respecting Lieut. Brown’s estimate of the brightness of the continuous 
spectrum of the corona on pp. 350—351. 
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A. B. BroWs 
oliservation. 


surrounding the chromosphere (as seen by sketch). This might be due 
to the fact of there being none to notice, or that the unfavourable atmo¬ 



spheric conditions did not enable me 
to detect any with my comparatively 
low dispersive instrumient. The parts 
of the corona I examined were from 
4^' to 25' from the moon’s disc—the 
actual positions being about 4^', 7', 
12', 20', and 25' from the moon. 

[A.fter an examination of the 
spectrum of the prominences, Lieut, 
Brown returned again to the corona.] 




He says: — 

(p. 58.) I devoted the rest of 
the time to a further examination 


Diagram * showing the place of the slit during 
A, B. Biiown^s observations. 


of the corona, with the same result 
as before, I also directed my cross¬ 


wires to be placed on the gap (marked g in the figure), and then the spec¬ 


trum gave no lines, but almost entirely faded away; even upon further 
opening the slit, the green and blue portions seemed to be comparatively 
brighter with respect to the red end than before. 


Commander Maclear. 


36° 37' 14" N.'i San Antonio, 

6° ii' 13" W.J NEAR Puerto be Sta. Maria, Spain, 


22nd December, 1870. 


MS. Reports ot the 1870 Expedition. 


Slit set radially 
to east Ittaab. 

At the beginning 
of totality, the 
solar spectrum 
vanished, leaving 
faint difiused 
light with bright 
lines near C, D, 
and F all across 
the spectrum. 


Instrument. — h. four-inch refractor, mounted equatorially, and five- 
prism direct-vision spectroscope, slit subtending about 10'. 

The slit was so far open that the dark lines of the solar spectrum 
were very distinctly and well defined. It was not altered during the observa¬ 
tions, and was afterwards estimated at of a millimeter. It was kept the 
whole time in a plane of declination radial to the moon’s limb. 

Just before totality I placed the slit about the middle of the thin 

* The above diagram is the same as that given in the “ Monthly Notices." 
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crescent of light and radial to it; kept it there by R.A. movement, andSwdW*® 

^ 111 1 from, the limh, 

watched closely. and the same 

^ lines observed— 

As the last of the light disappeared, the solar spectrum vanished, 
giving place to a faint diffused 
light; at the same time bright 
bands appeared the whole width of 
the spectrum, about C, D, F. 

The positions about D and F 
I am pretty certain about, but the 
one near C may have been a little 
nearer D, and that near to b may 
have been near E. A few seconds 
were lost in trying to estimate 
their positions. 

I observed no dark absoiption 
bands. 

I then moved the telescope to 
what I estimated to be 8' off the 
limb; the same line.s were visible, 
finder, to see if there were any streamers in the same plane of declination, 

I moved the slit to the centre of the moon’s disc, and to my surprise 
found the same lines, but of only half the intensity. Hooked at the finder 
to verify the position, and then moved the slit to about 8' off the following 
limb of the moon, and recorded bright lines about C, D, E, F. 


Diagi-am to illustrate the spectrum observed by Mnclenr. 

I then moved in to the limb which was just beginning to brighten, 
bringing it about the middle of the slit, when two additional bright green 
lines, and one very bright blue, burst out the whole width of the slit. 

At the same time I think one of the lines about E or (5 disappeared; 
but of this I am not sure, as my attention was taken by the new lines, and I 
had then so many bright lines in view. 

* A diagram, from which the above woodcut has been made, was submitted to Capt. 
Maclear, and approved of by him. The outline of the rifts and corona is taken from the 
Syracuse photograph. 





the same lines— 
at 8' from the 
following limb 
C, D, K F 
observed- 
then to the other 
limb, the lines 
near C D and F 
seen together 
with two new 

g reen and one 
lue line exten¬ 
ding all across 
the spectrum. 

As the limb 
brightened, the 
linas between D 
and the blue line 
diminished one- 
quarter of thdr 
length from the 
left side. 


I )iftgrain constructed to show Ihc ]»laccs of the slit during 
Maclcar’s obscrytUioii.^ 

and very bright. After a glance at the 
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Jbl^OT. As the limb brightened, the lines between D and the blue line dimi¬ 

nished a quarter of their length, fading from the left side of the slit; then 
as the light broke in all disappeared, and were replaced by the ordinary 
solar spectrum. 

Unfortunately, I did not at once verify the positions of the bright 
lines by comparison with Fraunhofer’s lines,—I was so anxious to record 
immediately all my impressions. 

I sat down at once and noted all that had occurred, then compared 
with what I had called out to the gentleman who had taken notes for me 
during the eclipse. The . only difference I found was in the positions of 
the lines near E. 

The places of the bright lines were obtained by their colours and their 
distances from D, in the spectroscope, which I had been constantly in the 
habit of using. 

The two green lines which appeared on the following limb were near 
E, and the blue line appeared between F and G. 

PosidoBsofjUt As to the position of the slit on the two limbs, I am quite certain, as 
Tcould see the limb in the slit both times. Of the position 8' on either side, 
I am not so sure, as they were obtained by estimation of one-fourth the 
sun’s diameter, and may have been more than 8'. 

The position on the moon’s disc was confirmed by reference to the 
finder, which I was quite satisfied with, at the commencement of the eclipse. 
I regret now that I did not sweep out till the lines faded, but at the time I 
was endeavouring to carry out faithfully a programme arranged beforehand. 

Positions of bright lines observed:— 


On 1st limb 
8' off limb 
Centre of moon 

8' off following limb 
On limb 


Noted from memory. 

= C, D, E, F 
= same lines 
= same lines 

= same lines 


Called out at time. 

= C, D, b, F. 

= same lines. 

= C, D (I: between D and E; 

half-way between E and F). 
= C, D, E, b, F. 


'C, D. Full width of slit' 
- 3. Green bands shortened 
I. Bright blue, full width^ 


Not called out. 
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The Rev. S. J. Perry. 

36“ 3/ if N. '(San Antonio, Spain, 

6° ii" 13' W. ) 22nd December, 1870. 

MS. Reports of the 1870 Expedition. 

Tnsfriivievt—T\iQ telescope used was a Cassegrain of 8| inches clear 
aperture, mounted on a Tully altazimuth stand. The diameter of 
the direct image of the sun was 2\ inches, and the field of view 
2 inches; consequently the greater part of the image could be 
projected at the same time on to the plane containing the slit of 
the spectroscope. This instrument consisted of three compound 
prisms of Hofmann mounted by Simms, and giving a dispersion 
equal to some four or five prisms of 60°. 

The shortness of the time of totality rendering it impossible to take 
many readings of the positions of lines with the graduated arc, a long slit 
furnished with a reflecting prism, kindly made for the Eclipse Expedition SSA'a&ptbn 
by Mr. Browning, was therefore adapted to the spectroscope by my assistant th^obscr- 
Mr. Hostage, so that the observed lines might be rapidly compared with cirmi cluui^. 
the bright lines in one of Mr. Lockyer’s vacuum tubes. 

These tubes consisted of a hydrogen vacuum with Fe. and Mg. poles, 
one of which was tipped with Na. ; they consequently gave, the bright lines 
C, F, G, Ji, b, U, and a line nearly half-way between D and b (not yet 
accurately determined). The slit was i§- inch long, and the reflecting prism 
I inch long. The battery used with these tubes consisted of two large 
bichromate of [lotash cells made by Apps, and the induction coil was one 
of Ladd’s. 

As the morning of the 22ml was so unfavourable, I thought it more 
prudent to change the long slit even after first contact, in order that I 
might work with the more delicate slit belonging to the instrument. I thus 
felt more certain of having the adjustments perfect; but I had to sacrifice 
the advantage of the vacuum tubes. 

As the eclipse advanced.I adjusted the opening of the slit 

upon the sun itself while partially covered by clouds. The slit was left as 
wide as possible, but so as not to lose the dark absorption lines of the 
spectrum. 

Thick clouds obscured the sun at first contact, so that I could not 
observe it by the extinction of the bright lines of the chromosphere. 
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ol^^ation. When totality commenced, Mr. Hostage was keeping the slit just out¬ 

side the moon’s limb, and then by moving the telescope in azimuth varied 
the position of the slit until it was at about a diameter from the lunar disc. 

I swept along the graduated arc with the eye-telescope many times 
during the greater part of totality, but could not detect a single line at any 
point of the corona on which the slit was placed. The only light that 
penetrated my prisms was a possibly faint glimmer. 

Captain Toynbee was calling the time during totality, and I began at 
last to fear that if I kept my eye longer at the spectroscope I should observe 
nothing at all. I then looked up for the first time since the commencement 
of totality, and saw that the corona was covered by cirrus clouds. There 
was a narrow rim of light of a pale white around the limb, equal in breadth 
to one-fifth of the lunar radius, and this ring as seen through the clouds was 
certainly not more than one-eighth of the brilliancy of the moon’s surface 
on a cloudless night. Receding from the limb, the light faded off, at first 
gradually and then rapidly. It could be traced to the distance of about 
seven-eighths of the moon’s diameter. 


Mr. B. E. Hammond. 


36 38 N. Puerto pe Sta. Maria, Spain, 
6'’ 10' W. ) 22nd December, 1870. 


A rpectrum, in 
which the red and 
green were pre¬ 
sent, but the blue 
and violet absent; 
and upon the red 
a somewhat ill- 
defined line of 
brighter red. 
Quite sure that 
there was no 
green coronal 
line. 


MS. Reports of the 1870 Expedition. 

Instr 70 uent —Integrating direct-vision spectroscope. 

The instrument I employed was one of Browning’s direct-vision spec¬ 
troscopes, with seven prisms, not fitted to a telescope, but receiving the 
light of the corona directly on the slit. 

After thirty or forty seconds of totality had elapsed, I directed the 
spectroscope to the corona—^the slit being about ‘005 in. wide; but with a 
slit of this width no light passed through the prism. 

Accordingly I enlarged the slit to about a width of '025 in., and 



Diagram to illustrate tbe spectrum observed by Hammond. 

directed it to the corona again, and then saw a spectrum in which the red 
and green were present, but the blue and violet absent, and upon the red 
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was a line of brighter red, of course somewhat ill-defined from the width of 
the slit, but much brighter than the remainder of the spectrum. 

I could find no other bright line in the spectrum. 

I continued during quite thirty seconds to direct the spectroscope to 
the corona, and always saw the same spectnim, and one red line only, 
which I feel sure must have been C. 

The one fact of which I am quite sure is that the red line was visible, 
and that the green coronal line was not.* 


The Rev. R. Abbay. 

36“ 43' 56" N. ) J EREZ DE LA FrOKTERA, 

6' 10' 8" W. I a2nid December, 1870. 

MS. Reports of the 1870 Expedition, and Monthly Notices of the 
Royal Astronomical Society for January 13th, 1871. 

hislrument —An integrating spectroscope with two prisms of 45°. 
Angle of integration 7°. 


The instrument with which my observations were made was kindly lent 
to me by Professor C. A. Young, of Dartmouth, U.S. It consisted of two 
prisms of 45° each, with refractive index of i'C8, the faces of each prism 
being 2J by 2| inches. 

The diameter of the lenses of collimator and telescope was 2} inches, 
the focal lengths being 17 inches, and the field of view about 7". 

The collimator and the prisms were fixed once for all on a large solid 
board. The telescope was fixed on a piece of wood, movable about a 
screw (A), by means of a micrometer screw (B). Attached to the piece of 
wood carrying the telescope was a pricker passing, over a sheet of tinfoil, 
so that the distance between any two given lines of the spectrum might be 
measured. 

A single screw (C), held the instrument to a horizontal piece of wood, 
so as to allow a slight motion in a vertical plane; and by means of a vertical 
axis motion was also obtained in a horizontal plane. 


prone lied, the 
dark l^rauiihofer 
lines slowly dis¬ 
appeared, i^ving 
a dull spcctnim 
which faded 
iiway; then C, 

1^, and 1'’ were 
seen bright for 
8 or 10 seconds; 
after which, C 
andDdis- • 
appeared, leaving 
J:*, and ii line 
between 1464 and 
X494. There was 
a great amount 
of cloud. 


* Professor Young, in a letter dated the 7th August, 1871, says: am disposed to 

think that the telescope of Mr. Hammond’s spectroscope ms in focus for the red, and not 
for anything else. At any rate, it seems to me that the flict that he did not see D3 nor F, 
either of which ought to be conspicuous enough in a good instrument well adjusted, deprives 
his merely negative evidence as to 1474 of niucli weight. 

Royal Astron. Soc., Vol. XLI. 


54 
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Two arms of wood were fitted on parallel to the collimator, so as to 
support the vacuum tube in a convenient position. At the back of the piece 

of wood represented by 
shaded lines at E, pieces 
of tinfoil were gummed, 
so that when a micro¬ 
meter screw was turned, 
the sheets of tinfoil passed 
beneath a pricker, and the 
different lines could be ex¬ 
actly marked by dots, and 
the intervals afterwards 
measured. The slit was 
about I'th inch in length 
Iiitegrating spectroscope used by Abbay. (nearly One-half of it being 

covered by the. prism used for reflecting the light from the vacuum tube 

into the collimator)^ and was placed in a horizontal position. 

A short time before totality began I arranged the slit so that the D 

lines just appeared as a single thick line. 

At 11.44, Jerez time, I noticed the B line extremely black. As totality 
approached, the dark Fraunhofer lines slowly disappeared, leaving a dull 
spectrum, which also faded away. Directly after the signal of totality I 
noticed the C, D, F lines extremely bright for eight or ten seconds, having 
co^^en^ent time tO comparc them ■with the same three bright lines given by the vacuum 
tubes. 




Diagram to illustrate the spectrum observed by Abbay. 


C and D then disappeared, leaving F and another line (rather brighter 
than F) some distance on the less refrangible side of b. 

After some trouble, I succeeded in placing the cross-wires very nearly 
on the bright line, and determined not to move-the telescope during the 
rest of totality. 
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No other lines appeared, although the C line of the vacuum tube 
in the field on the one side, and the F line on the other. 

There was no continuous spectrum; the lines were bright on a dark 
ground, and when I turned oflf the vacuum tubes the two bright lines were 
left alone in the field. 

I did not sweep away beyond F or C after I had placed the cross¬ 
wires on the bright line. 

I noticed no reappearance of C and D at the end of totality. 

On the reappearance of the dark lines after totality, I found that the 
cross-wires were on the vacant space between the lines 1464 and 1494 of 
Kirchhoff’s scale. 

The measurement was as accurate as it was possible to obtain w'th the 
instruments used, but I cannot say with certainty that the bright line seen 
was absolutely coincident with the 1474 line. 

In order to give you an idea of the dispersive power of the prisms, I 
may mention that after totality I tested the instrument by means of the 
light of the dull, heavy clouds which obscured everything, and found that 
I could not separate the D lines, but was able to obtain four thick lines like 
bands between E and b. I also saw 1464 and 1494 as single thick lines. 

By a rough calculation, from the number of threads of the screw and 
the distance through which it was turned in bringing the jaws of the slit 
into contact, I came to the conclusion that it was from jiu in. to ^ in. 
wide. 

There was a great amount of cloud and wrack flying, and it was only 
through a rift in the cloud that I obtained a view of the corona. 

As there was no continuous spectrum, I of course saw no dark lines. 

Mr. Walter Pye. 36° 43'56" N. ) Jerez de la Frontera, 

6° 10' 8"W. j 22nd December, 1870. 

“ Coast Survey Reports for 1870,” Appendix No. 16. 

Instrument —An integrating spectroscope. 

(p. 34.) A star spectroscope’* with a single prism of extra dense 
yellow glass having a refracting angle of 60°. The telescope and colli¬ 
mator had each an aperture of 23““ and a focal length of about 180““. 

* The description of the instrument is by Prof. Young. 
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Its dispersive power was such that it showed without much difficulty the 
instrument. four lines of b distinct and separate. It was provided with the registering 
apparatus of Prof. Winlock, and was mounted on the same general plan 
as Mr. Assay’s ; but to secure more light, at the same time allowing the 
slit to receive its illumination from the whole coronal region, I employed 
the following device: A small telescope, magnifying about times, with 
a field of about 7“ was carefully adjusted for distinct distant vision of a 
remote object— i.e., so that the rays from any portion of the object, after 
emerging from the eyepiece, should be exactly parallel to each other. 
This being placed in front of the spectroscope, its effect is not to form 
an image on the slit and thus restrict the observed spectrum to that of 
some particular portion of the coronal region, but simply to magnify the 
angular area from which the light proceeds to a diameter of about 4°, 
and thus to increase the light nearly sixfold. 


A i^at number 
of brieht lines 
seen :^r about 
ith of a second 
at the instant of 
totality. Then 
the bright lines 
PVf^74. F. 
and a famt line 
less refrangible 
than 14 ^ 74 , seen 
for an instant. 
The estimated 
relative bright¬ 
ness of the lines 
■was C, 8*s—Da, 
5*5—1474.. 10*0— 
F 3, continuous. 
Spectrum without 
d^k lines seen 
■when the slit 


{p- 34*) Pye says,] At the first instant of totality a great num¬ 
ber of bright lines were seen—the effect being as if all the dark lines of 
the spectrum were converted into bright ones; these lasted only for an 
instant, and were seen with the slit nearly closed. 

Then with a wide slit the following lines were observed: (i) C, very 
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was opened. 


Dia^;ram to illustrate the spectrum observed by Pye, 


bright; (2) a bright line near D, probably D3; (3) No, 1474—by far the 
brightest of all—peculiarly sharp and distinct; (4) F, the faintest, but 
sufficiently distinct. 

A very small bright line also seemed to appear near 1474 for an 
instant, but as it could not be seen again its existence is doubtful. 

The estimated relative brightness of the lines was C, 8‘5, Dj, 5‘5, 
1474, lo-o, F, 3-0. 


{^Supplementary Explanations given to Prof. Young.) 

1. For about two minutes before totality the eyes were shaded 

according to your directions. 

2. I should imagine that the duration of the number of bright lines 
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was not longer than was sufficient to produce an impression on 
the retina, or less than one-eighth of a second. 

3. I had in no way been prepared to expect this phenomenon (fhe 

reversal of the Fraunhofer lines). 

4. No continuous spectrum was seen after totality until the slit was 

opened, when it could be easily seen; at neither time were any 
dark lines observed. 

5. The slit was opened until the regulating screw did not act upon it 

—-about 1 1 turns of the screw.* The b lines would certainly have 
appeared as a single line, and probably indistinct. 

6. The small bright line near 1474 was nearer than it to the red—^that 

is, to the left of the register plate, It should be mentioned that 
it was just at the close of the totality that it was looked for again, 
when it could not be found. 

Article in “Nature” by Professor Young, describing the spectroscopic ob¬ 
servations of the American eclipse party stationed in Spain. “Nature,” 

Vol. iii. p. 261. 

By my direction Mr. Pye recorded the brightness of the lines which 
he saw during totality on an arliitrary scale from ro down. These are his 
numbers:— 

C, 8.5. D,, 5.5. 1474, 10 - 3 - 

I suppose the actual amount of light of each kind would be roughly 
proportional to the squares of these numbers, for we seem instinctively 
to call one luminous object twice or thrice as bright as another, when it 
would give the same light at twice or thrice the distance. 

If so, the numbers representing the relative amounts of light would 
stand, C, 72, D,, 30, 1474, 100, and F, 9, neglecting fractions. 

Now in the analysing spectroscope the case is very different, and it 
is difficult to make an accurate estimate; but I think those who have been 
accustomed to observe both C and 1474 would admit that their ratio of 
brightness is something the same as that between a first and fifth magni¬ 
tude star— i.e. , C is at least twenty-five times, and perhaps fifty times^ 

* {Note by Prof. Young.) Subsequent careful measurement showed that the saew ceased 
to act upon the slit when its width was very approximately 0*2 of a raillimeter. 
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Prof. Young on. 
Pye’s observa¬ 
tion. 


as bright as 1474. Even during the totality 1474 can hardly be called 
conspicuous in an analysing instrument, while C blazes like a red Sirius. 
It seems necessary, therefore, to assume that the area which emits the 1474 
light is to the area which gives C roughly in the proportion of 100 by 25 
(or 50) to 72—that is to say, the angular area of the self-luminous corona 
is from 35 to 70 times as great as that of the red stratum of hydrogen and 
prominences combined. I suppose these taken together would bfe about 
equivalent to a ring 15" high surrounding the sun; and this would make the 
self-luminous corona equivalent to another ring from 8' to i6' high. 

Of course I am aware that the numerical data of this calculation 
are very uncertain, and I have therefore neglected all considerations of 
shading and inequality of illumination. 


Prof. J. Winlock. 36° 43'56" N. I Jerez de ia Frontera, 

6*’ 10' 8" W. / 22nd December, 1870. 

“U.S. Coast Survey Report for 1870,” Appendix 16. 

Instrument —^An equatorial telescope of 5^ inches aperture, and about 
7 feet focal length, made by Alvan Clark; no clockwork; finder 
of 2\ inches aperture. Spectroscope by Troughton and Simms, 
with two prisms of flint-glass, and a recording apparatus. 

(p. 26.) The cross-wires of the finder were carefully adjusted the 
evening before the eclipse, so that when the finder was pointed on a star, 
its spectrum would appear in the spectroscope. I adjusted-the width of 
Slit the slit by faint clouds or patches of blue sky, so that if dark lines were 

moved to a dia- 1 -i <■ i r • • • *1 

pj^®sent they could not escape me, and a faint continuous spectrum might 

G. Clark, whose skill in everything pertaining to a tele- 
scope ensured careful and judicious management of the instrurhent, was 
stationed at the finder to direct the telescope to the parts of the corona 
which were to be examined, and at the same time to observe incidentally 
general phenomena. Mr. Clark took his place at the finder just before 
the beginning of the total phase. On the instant of totality he directed 
the telescope, according to my instructions, upon the faint part of the 
corona, about 12' from the edge of the moon, and seized every oppor- 
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tunity offered by openings among the clouds previous to the reappearance observation 
of the sun, to obtain for me a view of the coronal light unmixed 
reflected rays. He several times reported, “ Now it is clear here; ” and 
on looking into the spectroscope I saw a continuous spectrum, not very 
faint, with four bright lines. 

The appearance remained unaltered, except in brightness, as Mr. 

Clark moved the instrument from point to point of the corona. I care¬ 
fully registered these lines on the silver plate, and then requested Mr. 

Clark to move the instrument away from the sun until the lines should 
disappear. As he did so, I tried to note the order of disappearance of the 
lines. They all disappeared nearly at the same time, having previously 
faded out together—one of them, which proves to be that known as 1474, 
seeming to be somewhat more persistent than the rest. When the lines 
had all vanished, Mr. Clark reported that the instrument was pointed 
about 25' from the sun. 

The double-threaded screw which moved the telescope of my spectro¬ 
scope enabled me to sweep rapidly from one end of the spectrum to the 
other. During my examination of the corona I looked carefully for dark No dark Uncts 
lines, and saw none. I examined critically the whole region above F, and 
saw nothing but a continuous spectrum. I looked for lines here because 
I had seen broad lines near H in i8Cg. 

Some standard solar lines had been registered on the silver plate 
before the total phase; and the plate had been moved, as has been 
described, to receive the lines of the corona. After the total phase, 
the principal lines of the solar spectrum, as high as F, were again 
registered. 

The cross-wires in the spectroscope had been made very coarse, tor 
fear that it would be difficult to see them. No such difficulty was found; 
and with finer wires the preci.sion of the pointings upon the lines might 
probably have been somewhat increased. But no considerable error can 
have occurred, since the dark lines registered before the total phase agree 
well with those registered after it, and the same lines ruled on mica at 
the present time can be superposed on those recorded upon the plate, 
which have, in fact, thus been identified. 

An examination of the silver plate shows that the coronal lines 
observed were C, a line near D, 1474, and F. C and F agree exactly 
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with the dark lines. The line near D is less refrangible than the sodium 
line D, by a difference greater than I suppo sed the error of observation 


c T3 r r 

Diagram to illustrate tie spectrum observed by Winlock. 

could be. Line i 474 is ruled a little more refrangible than KirchhofTs 
line—perhaps not more than can be attributed to an error of observation 
under the circumstances. 

Article on the American Eclipse Expedition, by Prof. S. P. Langley in 

“ Nature,” Vol. iii., p. 229. 

Prof. J. WiNLOCK, using a spectroscope of two prisms on a 5|-inch 
achromatic (directed by Mr. A. Clark at the finder), found a faint con¬ 
tinuous spectrum, without dark lines. 

wSdiKito Of the bright lines the most conspicuous was 1474 Kirchhoff, 

at least ao^ ftoni 

th«<Esc. which was followed all around the sun to at least 20' from the disc. It 
may be here remarked that all the spectroscopes showed this as much as 
the most conspicuous coronal line. A number of other lines were also 
noted, and their position recorded by the apparatus devised by Prof. 

WiNLOCK. 

Prof. C. A. Vbung. 

36° 43' 56" N. I Jerez de ia Frontera, 

6° 10' 8" W. j 22nd December, 1870. 

“ Coast Survey Report for 1870,” Appendix No. 16. 

Instrument (p. 27)—An equatorial telescope (by Merz and Sons), of 
2“ 64 focal length and 0“ 162 aperture, provided with clockwork 
and the usual accessories^ 

A spectroscope, by Clark and Sons, specially fitted to the above- 
named telescope, and having the dispersive power of thirteen prisms of 
55" each. Its telescope and collimator have each an aperture of 23““ and 
a focal length of 177““. It is the same instrument described in the 
“Journal of the Franklin Institute” for November, 1870, where it is figured. 
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This instrument was provided (at the expense of the Government appro- 
priation) with Prof. Winlock’s beautiful arrangement for registering the slit Tvas^laad 

C / ^ tangentially 

position of spectral lines. xte 

(p. 28.) For the observation of the eclipse I used the large equatorial 

^ - . the field was 

[mentioned above], armed with the Clark spectroscope. The telescope is 
a very good one. The spherical aberration is very nicely corrected, butSSS^S'’® 
the correction for colour is somewhat overdone (as is the case with most of| «^i!^.„.. 


the Munich glasses), the focus for the C line being about 15”“ nearer toS^'aldi*” 
the object-glass than that for G. This is, however, of comparatively httle o^abom 
importance in spectroscopic observation. . . . StoSdto 

^ H 4/or S'from the 

(p. 29.) A small piece of card, with an orifice in its centre, was‘'“^r=^ ^ 
fastened over the slit, and no other finder was necessary, as even during the Spectrum was 

, , - , - seen, with no dark 

totality the image thrown upon the card was abundantly bright to enable i|nej.^on^w. 
me to point to any desired portion of the corona with perfect certainty. 

A little mirror was attached to the brass carrying-rod, and so on^thcs.« 
arranged that with one eye I could see in it the card and the image Olid ao lines were 

® recorded. 

upon it, while the other was at the eyepiece of the spectroscope. . . . 


(p. 30.) I had previously laid down for myself the following pro- propamme. 


gramme:— 

ist. Observation of 1474, and as 
certainment of the distance to which 



it could be traced from the sun’s limb. 

2nd. Examination of the corona 
spectrum for other bright lines, as 
well as for dark lines, and the registry 
of any that might be found. 

3rd. Examination of the exten¬ 
sion of the chromosphere lines out¬ 
ward and inward upon the disc of the 
moon. 

4th. Examination of the spectrum 
of a prominence, if time permitted, 
in order to find lines invisible except 
during an eclipse. 



Diagram constructed to show the positions of the 
slit during Young’s observations.* 


* A drawing from which the above diagram has been made was submitted to Prof. Young 
and approved by him; the outline of the rifts and corona is taken from the Syracuse photograph. 

Royal Astron. Soc., Vol. XLI. 55 
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accordance with the programme, as soon as the sun came out into 
the clear sky, I had adjusted the slit of the spectroscope accurately tan¬ 
gential to the limb of the sun at the point where the last ray would vanish, 
and brought the 1474 line to the cross-wires. It was already plainly 
bright, the atmospheric glare being so much reduced as to make it per¬ 
fectly easy to see. 

The lines of b were also distinctly reversed, as were several of the 
iron lines near E; and I even thought that I could see the three chromium 
lines which I had found the day before. 

Very soon, as the crescent grew narrower, they shone out unmistak¬ 
ably, and all the other lines I have mentioned became continually more 
conspicuous, while the dark lines of the spectrum and the spectrum itself 
gradually faded away: until all at once, as suddenly as a bursting rocket 
of shoots out its stars, the whole field of view was filled with bright lines 
more numerous than one could count. 

* i 

The phenomenon was so sudden, so unexpected,* aind so wonderfully 
beautiful, as to force an involuntary exclamation. Gently and yet very 
rapidly they faded away, until within about two seconds, as nearly as I 
can estimate, they had vanished, and there remained only the few lines 
I had observed at first. 

Of course it would be very rash, on the strength of such a glimpse, to 
assert with positiveness that these innumerable lines corresponded exactly 
with the dark lines of the spectrum which they replaced ; but I feel pretty 
fairly confident that such was the case, 

gro'^ping of tlie lines seemed perfectly familiar, and so did the 
•eemedfamiKar. gg^gj-al appearance of the spectrum; except that the lines which had been 
visible before the totality were relatively far too conspicuous. 

* {jNife ly Prcf. You?^.) It vas imexpected simply because it had not been seen in 
1868^ and 1869. In 1869, having been led to expect something of the kind by Father 
Sbcchi’s report of a layer dose to the sun’s surface, giving a continuous spectrum, I looked 
for it very carefully, hut failed to see it; so that on this occasion I was wholly unprepared. 

I now suppose that my previous failure was due to my having worked with a radial slit; in 
this case the lines would be so short (from o's" to I's") that they might easily escape observation. 


* See the note to Riha’s observation on p. 384. For three or four seconds towards the end of totality, in 
l 863 , Riha. saw what he described as a discontinaous spectrum crossed by great dark stripes ; but the meaning 
of his observation does not seem to have been recognised at the time, and it remained for Youns in 1870 to 
re-observe the bright-line spectrum, and properly to describe and interpret his observation. 
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. As soon as this bright-line spectrum had vanished, I gently pressed 
against the side of the telescope tube, and forced the slit away from the 
image of the sun towards the east. All the lines in the field (the four 
lines of b, the three chromium lines, and two or three iron lines near E) 
immediately disappeared, except 1474, while this continued bright, though 
of course growing fainter as the distance from the sun increased; but by 
opening the slit somewhat I could trace it to a distance from the limb of 
more than the sun’s radius, or about 16', as determined by a glance at the 
card attached to the spectroscope, upon which the image of the eclipse 
was distinctly and beautifully visible. Light flocculi of cloud were con¬ 
tinually and swiftly drifting over it. 

By touching the tangent screw, the C and Dj lines were then brought 
into the field of view, and their behaviour examined. So long as the slit 
was in the chromosphere they were dazzlingly bright; but as soon as 
the slit was removed from this they became suddenly fainter, although I 
could trace them to a distance of 4' or 5' outside of the sun, and even 
upon the disc of the moon. F was then tried, and behaved similarly, 
except that, being less brilliant, I could not follow it so far. I have no 
doubt, however, that their extension beyond the limits of the chromosphere 
was due to reflexion from the haze and flocculi of cloud above mentioned, 
as I saw nothing of the sort in 1869, in a clear sky. 

A faint continuous spectrum, much brighter near the sun, always 
formed a background for the bright lines. I saw no traces of dark lines 
in it, though 1 looked for them carefully. 



M74 

Diagram to illuslratc the specli'um of the corona obscn’wl by Young, 


Besides 1474, no other lines were seen which behaved in a similar 
manner, or could possibly be due to the corona.* 

(Note by Prof. Yomg!) Father Secchi, in a note published in the '*Astr. Nadir.," 
vol. Ixxvii., p. 159, says: Mon collogue le P. F. Denza, clirecteur de Tobservatoire de Moncalieri, 
observa avec un spectroscope que j’avais convenablement disposd, deux rates brillantes dans la 
couronne—une prhs de la E de Fraunhofer, Tautre au milieu entre le vert et la jaune. Faute de 
temps, on ne pUt pas mieux fixer la position." The one near E was evidently 1474, and it 
would seem pretty likely that the other, “ half-way between the green and the yellow,” might 
be one of the two faint lines which I saw in 1869, doubtfully reported as corona lines. 
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(p. 32.) Resuming the spectroscope, I examined hastily the other 
portions of the sun’s circumference, to determine the extent of the corona 
shown by the 1474 line, and with the following results:—On the west 
limb I traced it to a distance of 13', on the north 12', on the south 
id. A few moments still remaining, I took a hurried glance at the 
spectrum of the chromosphere on the western edge, in order to look 
for new lines, but found none. I saw the following:—C, D„ D„ D3, 
1474, 1515, 1519, 1601, 1605, 1607, 1990, 2001, 2003, 



Diagram illustrating the prominence spectrum observed by Young. 


Lines above h 
not cut upon 
register-plate. 


2031, F, and 2581'5—^twenty in all. The examination was not extended 
below C nor above 2581*5; for while I was looking at the last-mentioned 
line, and before I could bring it to the centre of the field, the sun 
emerged. I was somewhat surprised and disappointed at not finding 
any new lines; perhaps a closer scrutiny with a somewhat widened slit 
might have been more successful. 

I ought to add that the positions of the lines above b were determined 
only by my general knowlege of that portion of the spectrum, and the 
fact that the lines named are often observed there. I did not have time 
to bring them accurately to the cross-hairs and cut them upon the register- 
plate. I hurried the observation in order to catch, if possible, at the close 
of the eclipse, the same reversal of the Fraunhofer lines which I had seen 
at the beginning. But I was not quick enough, and as the slit was not in 
the proper position, I did not see it, 


Article by Prof. Young in “Nature,” Vol. iii., pp. 261-2. 

(p. 261.) Some of the observers, favoured with a less clear sky than we 
at Jerez, saw the C and F lines even on the moon, undoubtedly by reflexion 
from thin clouds. I saw myself the C line as far as 6' or 7' from the sun,- 
far above any possible hydrogen atmosphere, 
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Therefore, although Prof. Winlock and myself both saw the 1474 
line to a distance of more than 16' from the sun, I should not dare to 
lay much stress on that observation as showing the true limits of the self- 

luminous coronal matter. 

(p. 262.) The question has been raised whether the corona line exactly 
coincides with the 1474 dark line in the solar spectrum. The difference, if 
any (and I have not found the slightest reason to suspect the least Wcint 
of coincidence in observations with the whole dispersive power of thirteen 
prisms), is less than one-tenth of one division of Kirchhoffs scale. 

Just before the totality began, I placed the slit of my spectroscope 
exactly tangential to the sun’s limb at the point which would be last 
covered, and brought the 1474 line, already bright, as is usually the case 
at the base of the chromosphere, exactly to the cross-hairs. After the 
totality had fairly begun, I moved the equatorial in right ascension until 
the slit was more than 16' east of the sun’s limb; and the line remained 
continually visible, though of course growing fainter as the distance from 
the sun increased. There is not the slightest possibility of mistake nor of 
error beyond the limit named— i.e., one-tenth of one division of KirchhofPs 
scale. 


Mr. C. E. Burton. 37” 14'30-6" N. •) Augusta, Sicitv, 

15* 13' E. ) 32 ncl Dec., 1870. 

MS. Reports of the 1870 Expedition. 

Instruvicnt. —Telescope, a five-inch equatorial. Spectroscope, a 
Herschel-Browning of the u.sual kind, with two right-angled 
prisms. 


(p. 3.) Early on the morning of the 22nd the finder was got into adjust¬ 
ment, and the slit of the spectroscope was opened to such a width that 
the maximum of light was admitted which permitted good definition of the 
principal solar lines—say fifty or sixty in number. D was well separated, 
and the prominence line near it was distinctly divorced from D,. 

(p. 4.) A comb was inserted in the eyepiece of the spectroscope, and a 
careful diagram of the solar lines referred to this was made for use during 
totality, at which time, however, it was utterly invisible from want of light, 
so that the position of the bright line resfs merely upon a careful estimate 
of its place in the field. 


Jiistijcfore 
iuUility aluut 
35 liuch were 
scow in the 
Kpectruni of the 
chromospftttre, at 
the lower horn. 
During totality 
the hlit was tan¬ 
gential to the east 
liiiib. One line a 
little less rcfrmi- 
giule than E was 
obHcrvod; the 
field of the spec- 
troHCOpewas not 
perfectly dark. 
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radS? (p‘ ^^0 intended to have observed the four following points in 

order : Viz., the east, west, north, and south points. Owing to a passing 
cloud, the first point alone was examined. 

The slit had been previously placed north and south, so that the corona 
would be viewed at the first pair of points tangentially to the moon’s limb, 
and at the second pair of points the slit would be radial to the moon. 

Immediately on the commencement of totality the tangential siit was 
placed, as near as possible to the east point of the moon’s limb; for two 
or three seconds I saw nothing in the spectroscope, but after carefully 
shading my eyes for two or three seconds, a line was distinctly made out 
very near E. My impression is very strong that if was a little less 
refrangible. It was less defined than the hydrogen lines of the protube¬ 
rances which had been studied during the morning. 


. Diagram illustrating the spectrum of tlie corona observed by Burton. 

I saw no decided continuous spectrum, but the field was not per¬ 
fectly dark. No dark lines were seen in the corona spectrum. . . . 

Bright lines Just before totality, about twenty-five lines made their appearance in 

tefoMto^ty. the chromosphere at the lower horn. 

They were chiefly situated between D and E. The two most refracted 
lines of it were beautifully reversed a little before this time. 

Padre F. Denza. 37* 14' 30-6" N. ) Augusta, 

15® 13' E. j 22nd Dec., 1870. 

“ Rapporti della Commissione Italiana,” pp. 61-3. 

Instrument—K refractor of io8"” aperture and 1“ 624 focal length, 
and spectroscope of one flint-glass prism of 60®. 

(p. 61.) Non appena ebbi adattatol’ occhio alio spettroscopio, che due 
ofthe Mrom"” righe nitidissime e molto ben distinte mi si mostrarono nel campo del mede- 
simo. Ambedue erano comprese neUa zona dello spettro poSto tra la E e la 
La prima, assai vivace, si trovava nellaregione del verde presso la E, ma 
betS^.^3md non nella sua stessa posizione, e la seconda meno splendida, era presso il 

1467. The other ' ... 

limite di questa regione e quella del giallo. II rondo, su cui si proietta- 
vuno lo duo righe, era di un verde scuro, il quale diveniva pih chiaro e 
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tendente algiallo nell’ avvicinarsi alia secondariga. Nel rimanente campo 
dello spettroscopio, e massime del lato del colon meno rifrangibili, mi 

^ ^ ^ , , amined, Olid 

sembrS intravedere la continuazione dello spettro continuo, madebolissimo. 

Per6 una fortunata combinazione mi diede agio a rendermi pienamente seen—proving 

^ the tormer spec¬ 

trum to belong 
to the corona. 


Diagram illustrating the spectruin of the corona observed by Denza. 

convinto che le due righe da me osservate appartenevano realmente alia 
corona. Invero, mentre De-Lisa faceva muovere lentamente il Refrattore, 
mi apparvero nello spettroscopio brillantissime righe lucide nel rosso e nel 
giallo, e mi parve di yederne alcune eziandio nel verde. Lo splendore di 
queste righe era di gran lunga maggiore di quello delle due viste prima : 
esso era troppo forte pel mio spettroscopio e per I’apertura larga che io 
aveva dato alia fessura. Sia dalla posizione di si fatte righe, come dalla 
loro luce vivissima, non tardai ad accorgermi che esse appartenevano alio 
spettro delle protuberanze. Percid non prestai grande attenzione a questa 
osservazione, spettando ad altri T esame spettrale delle protuberanze, ed 
avvisai tosto De-Lisa di muovere il Cannocchiale in senso contrario 
affinch^ ritornasse nel mio strumento lo spettro della corona. Difatti 
mi ricomparvero immediatamente le due righe di prima, che io potei 
mirare ancora per pochi istanti; raa questa seconda volta mi sembrarono 
pih sbiadite di prima, forse perchd viste subito dopo le vivacissime delle 
protuberanze; nS mi rimase tempo di confrontarle colla scala. . . . 

(p. 62.) Appena terminata la fase totale,non essendomi riuscito di riferire 
la posizione delle due righe osservate alle divisioni della scala vicina, le 
tracciai immediatamente sullo spettro dipinto che aveva presso di me, per coirona carefully 

^ * traced upon cliart 

poterne fissar bene la posizione. Feci cid con grande attenzione, ed in of®?®*™”' 
modo che io credo ben poco discosto dal vero, perchd la impressione delle 
righe vedute mi era rimasta vivissima nella mente. I risultati da me 
ottenuti nel determinare la posizione delle due righe anzidette non possono 
al certo riguardarsi che come approssimati e nulla pih. . . . Pertanto piu 
tardi confrontai la posizione delle due righe da me tracciate con quelle 
delle tavole di Kirchhoff, di Angstrom, e di Van der Willingen. La pih 
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De nia-s observa- splendida hbI vctde la trovai un po’meno refrangibile della 1474 di Kirch- 
hofF. Essa mi risultd assai prossvtna al gruppo di righe che mlla scala di 

Kirchhoffh compresso tra le divisioni 1463 e 1467. 

(p. 63.) La riga gialla da me tracciata 6 posta quasi a metS. distanza tra 
la E e la D; e presso al noto gruppo delle righe del calcio, un po’ piu verso 
la E. Essa sarebbe compresa tra la 16 e la fj di Van der Willingen, e, secondo 
la scala di Kirchhoff, si troverebbe assai dappresso alia 1246,* che e Vultima del 
gmpp>o che si vuole pure attribuito al ferro. 


Padre A. Secchi. 37“ 14' o-6" N. ) Augusta, 

15“ 13' E. I 22nd Dec., 1870. 

“ Rapporti della Commissione Italiana,” p, 20. 


Messa la punta del corno inferiore sulla fessura ebbi il campo spettrale 
rigato di nero,f come se nella fessura fosse caduta una gran quantity 
polvere. Sorpreso da questo fenomeno non diedi luogo alia riflessione 
d^T^tSe e credetti che le righe fossero dovute realmente alia polvere, e mi misi con 
SdtffiSiV stecchino a nettare la fessura. Allora mi accorsi di due cose: 1“ Che 
fessura era larghissima, ciod quale servita era al mattino per vedere le 
protuberanze a sole pieno; 2® Che realmente le intemizioni non eraho 
BtamL°L”ines longitudinal!, ma trasversali. Ritornai allora alia cuspide, ma non fu 
SSom than fscile il mctterla si presto sulla fessura, ed intanto essa punta si era gi 4 
assai allargata. Le interruzioni non erano pih cosi forti e decise e solo 
parevano linee largamente sfumate, onde senza intender bene il valore 
deir osservazione peissai a fare quello per cui io avea messo lo spettro- 


before. 


* For Other evidence with regard to faint lines which have been observed in this part of 
the spectnina of the corona, see pp. 348-50; see also the note upon p. 364. 

t This observation no doubt corresponds with the observations of Burton and Nobile in 
1870, and Maclear and Herschel in 1871, all of whom saw numerous bright lines in the 
spectrum derived from the cusps of the thin solar crescent (see p. 337). In the Astr. Nachr.,” 
vol. Ixxvii., p. 159, Padre Secchi speaks of the first part of his observation as having been 
made one or two minutes after totality; and of the second part of it as being made 
some minutes after the first. He says; “Une minute ou deux apr^s la totality je fixai le 
spectroscope k la grande lunette de Cauchoix avec laquelle nous avions fait les photographies, et 
je visa k Textremit^ des comes de la phase; le spectre ^tait trfes discontinu; je soupgonnai 
d’abord quelque derangement, mais ce n’etait rien; la discontinuite etait trhs grande et visible, 
malgre que la fente fusse assez large, car elle etait destin^e k regarder la forme des protuber¬ 
ances et k en relever la difference avec celle que j’avais observee tout k Theure. Quelques 
minutes aprfes les comes s’etaient eiargies, cette discontinuite disparut.” 
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scopio, cio^ ad esatninare la forma delle protuberanze per confrontarla con 
quella che io avea veduto nella totality Esaminata questa tornai alle 
cuspid! e allora strinsi la fessura, ma in questa seconda ripresa non spscimmof 
osservai nulla di singolare salvo che le righe di Fraunhofer vi erano .piii««ea>nd time, 
marcate larghe e sfumate, ma in genere non 1’ erano gran fatto piii di 
quello che si vedono abitualmente in un bel giorno sereno. 

Cosi mi sfuggi in parte una osservazione importante, cio& lo spettro 
della falce angustissima. Fu solo pih tardi che riflettendo all’ accaduto 
trovai che 1’osservazione era il germe di una grande scoperta, cio^ che lo 
spettro dell’ orlo estremo del sole esser dovea di struttura diversa da quella 
che noi supponiamo, e forse tutto fatto di righe invertite. Ma era troppo 
tardi! Spero che i posteri suppliranno alia mia incapacity., e al non aver 
io saputo fruire di si bella occasione come avrei potato. 

Prof. W. Harkness. 37« 3- 53“ n. ■) Syracuse, 

15° 16' E. ) 22nd Dec., 1870. 

“ Washington Observations ” for 1869, Appendix i. 

Instrument —An analysing spectroscope, with 3-inch achromatic 
telescope, and spectroscope with one flint- glass prism of 60'’. 

(p. 48.) An achromatic telescope of 43 *5 8 inches focal length, 
and 3*01 inches clear aperture, made by Alvan Clark & Sons, ofSi^^te^oS 

in the .spectrum 

Cambndgeport, Massachusetts. This instrument is provided with a large 
battery of eyepieces, ranging in power from zy'z to 400 diameters. It istndfe'Srf 

, not loss than 

equatonally mounted on a very firm portable tripod stand, which can 
adjusted to any latitude, except very low ones, and has a slow motion by 
Which It may be moved through a few degrees in azimuth. The polar and 
declination axes are both provided with clamp screws; but there are ScTJrsias 
neither divided circles nor tangent screws. promincnco. 

The finder which was originally furnished with this telescope, and 
which was used at Des Moines, had a clear aperture of only 0‘68 of an inch. 

This seemed to me too small, so I discarded it, and substituted another 
having an achromatic object-glass of 8-87 inches focus_ and I’zo inch 
clear aperture. It is provided with a direct eyepiece magnifying lo'o 
diameters, and a diagonal one magnifying 6’3 diameters. Each of them 
has a field of view 3° 15' in diameter. The pointing apparatus is the adjust¬ 
able needle-point which was used at Des Moines. 

Royal Astron. Soc., Yol. XLI. 56 
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Harkness* 

observation, 

1870. 


1474 traced to 
zor or 15' from 
the limb. 


Two lines less 
refrangibl 
♦ Z474. 


A single-prism spectroscope having the following optical constants:— 


Sfnall Telescope, 

Focal distance of object-glass . 

6*S5 inches. 

Clear aperture of ditto 

0-86 inch. 

Diameter of field of view 

S 33 

Magnifying power .... 

S’7i diameters. 

Collvnatmg lens for slit. 

Focal distance .... 

6*52 inches. 

Clear aperture .... 

0*82 inch. 

Collimating lens for scale. 

Focal distance .... 

4’17 inches. 

Clear aperture . . ‘ . 

0*82 inch. 

Fnsm 

Refracting angle .... 

60° 8' 

Minimum deviation of line D . 

47 ° 44' 

Refracting index .... 

1-613 

Density ..... 

3 'S 32 


(p. 81.) Dropping the polariscope, Tsprang to the spectroscope, and 
Captain Tupman directed it to the corona. I at once saw a green line, but 
the wind had blown out the lantern which illuminated the micrometer scale, 
and, in order to determine the position of the line, I seized my second 
lantern, which was standing in a sheltered place, held it to the spectro¬ 
scope, glanced in, saw that the reading was about the same as at Des 
Moines in 1869, and before I could determine it accurately the wind blew 
out this lantern also, and I was deprived of all means of making exact 



? % H74- 

Diagram illustrating the spectrum of the corona observed by Harkness. 


measures. However, there cannot be the slightest doubt that the line in 
question was the how famous 1474, whose wave-length is 531 ’6 millionths 
of a millimeter. Captain Tupman then directed the spectroscope to many 
different parts of the corona, and wherever the light was sufficiently bright 
to show anything I saw the same green line. It is difficult to sjiy precisely 
how far I traced it from the sun, but certainly to a distance not less than 
from ten to fifteen minutes. Once I saw two other fainter green lines, of a 
less degree of refrangibility, which I am pretty confident also belonged to 
the corona. In addition to these, I several times saw a complete hydrogen 
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spectrum, and on each occasion, supposing it to be due to a prominence, I 
taxed Captain Ttjpman with having the needle-point of the finder near one 
of them. Once or twice he admitted that such was the case, but in one 
or two other instances he denied it. Feeling certain that the lines were 
produced by prominences, I paid little attention to the circumstance at the 
time; but on talking over the subject with the Captain afterwards, he assured 
me that on at least one occasion I accused him of having the pointer near 
p rominences when such was not thecase. This puzzled me considerably, 
but after a little reflection I hit upon what I think is the true explanation. 
The slit of the spectroscope had a length of 0’20 of an inch, which, with 
the telescope employed, would give a field of view 15' 46" high. Hence, 
when the slit was radial to the sun, one end of it might easily be upon 
a prominence when the needle-point in the finder was 8' distant from it. 
During the last few seconds of totality the thin cloud covering the sun 
became nearly dissipated, and the faint continuous spectrum of the corona 
became visible, but before there was time to examine it the totality was over. 


Captain G. L. Tupman. 37» 3' 53" n. -i Syracuse, 

15° 16' E. ) 32nd Doc., 1870. 

“ Washington Observations” for 1869, Appendix i. 


(p. 117-) The first part of the corona that attracted my attention was Position of ivof. 

, * •' Harkness'slit, 

a ray or enlargement in the right upper quadrant, a little to the right of 

the veiy bright protuberance A; but by the . ^ . 

time you had done with the polariscope, ( ^. c. 

which could hardly have been ten seconds, ) 
the left and lower left parts * B to C were / 
the largest and brightest, and so they re- ® 1 
mained until near the end of totality, when \ 
the part D in the right lower quadrant 
almost, if not quite, rivalled them. J —. 

(p. u8.) I endeavoured to keep the rrl dmvringbyTunnuxn, 

pointer at a distance of 8' or 10' from the showmg the place of iiarkness’siit. 



;w 


* Capt. Tupman is speaking of the inverted image. The diagram has been made from a 
woodcat given upon p. 117 of the “Washington Observations” for iSdp, App. i. It has been 
turned to bring the north point uppermost, so as roughly to correspond with the other diagrams 
showing positions of slits. 
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dStlonof of prominences; but the vibration of the telescope being about 

I o' on either side, the pointer oscillated between the limb of the moon 
cind the outer part of the corona. I first placed it in the middle of 
the bright part B, then gradually moved it down to C, and eventu¬ 
ally on to D. Once I moved it from B right across to A, but as you 
then said you could see nothing, I quickly went back to B. While 
examining the part D, the pointer remained very steady for several 
seconds opposite the middle of the interruption in the ring of promi¬ 
nences—the extreme point making about an equilateral triangle with the 
terminal protuberances. 

Of the ninety-five to one hundred seconds that you observed the 
spectrum, the pointer was not ten near the ring of prominences. The 
spectrum of the chromosphere may have been very often visible when 
the slit was normal to the limb. From your exclamations at the time, 
I know that the outer limit of the corona gave a green line. 

Dr. G. Lorenzoni. 

37 ° 3 ' 56‘2" N. "I Terranova, 

14° 14' 15" E. J 22nd Dec., 1870. 

“ Rapporti della Commissione Italiana,” pp. 101-6. 

Instrufnent —A refractor by Merz of 11 centimeters aperture, mounted 
equatorially, with a direct-vision spectroscope by Hofmann, and 
an illuminated scale on which to read the positions of the lines. 

of the wruita a (p. 105.) La luce solare andava poco a poco estinguendosi: poi tutto 

green line was ' * j- o xr 

attdTAe'Suet tratto vcune a mancare. Allora nel campo dello spettroscopio com- 
parve una banda di luce verdognola sfumata da una parte e dall’altra, 
hTatHtirif “ mezzo ad essa una riga benissimo marcata. Siccome non vedevo 

Se!’’'Therest ancora lo spettro delle protuberanze domandai al Prof. Tacchini se T Eclisse 

fosse incorainciata, ed egli mi rispose affermativamente. 

feouydo*. spettro delle protuberanze da me veduto era costituito da linee 

lucide in campo oscuro. Le linee erano molte (pih di venti certo) : 
brillantissime e lunghe alcune, che riconobbi essere le tre prime dell’ 
idrogeno e la D3; tutte le altre erano sottilissime e pih brevi delle 
precedent! forse di un terzo. Parrecchie di queste righe erano comprese 
fra la Dg e la F; le altre si trovavano al di lei della F: nessuna (almeno 
cosi me parve) precedeva la Dg. 
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In quanto alia riga lucida in campo verde, essa apparteneva certa- 
mente alia corona. Quando terminata la totality,, ricomparve lo spettro Position of de 
solare, relevai che il suo luogo coincideva perfettamente con quello della 
riga 21 dello spettro di Van der Willengen (1463 di Kirchhoff).* Lastessa 
conseguenza risulta anche dalle letture seguenti fatte alia scala. . . . 



Diagram to illustrate the spectrum of the corona observed by Lorenzoni. 

La tinta verdognola della larga banda in mezzo alia quale cam- 
peggiava la riga verde della corona, era assai bene visible; ma non h 
da credere per questo che il rimanente fondo del campo spettroscopio 
fosse perfettamente oscuro. 

Prof. A. N obile, 37“ 3' 56-2" n. | Tekra.nova, 

14“ 14' 15" E. I 23 iid Dec., 1870. 

“ Rapporti della Commissione Italiana,” p. 122. 

Instrument —A refractor of 17’5 centimeters aperture, mounted equa- 
torially with a spectroscope of one prism. 

Lo spettro della corona non ha presentato a me che una sola ri£[‘cl Only one green 

, , ^ line seen in tlie 

lucida nel verde che cornspondeva probabilmente alia 1474 Kirchhoff, SSmnTrifpS! 

l}ai)ly 

sponds 1474. 
about 

theend of totality] 
bright lines were 

(^livbtmy) seen nt the cusps 

Diagram to illustmte the spectram of the coroiia olwcrved by Nobile. Sndaftor'to^i'ty* 

come risulta anche dalle misure prese. Questa appartiene al ferro, non 
ho veduta nessuna altra riga, (juantunque le condizioni ottiche doi miei 
strumenti fossero buone, come risulterh da quello chc sono per esporre. 

Non fu a me possibile discernerc T aspettata riga dell’ aurora boreale. 

Debbo aggiungere che la riga brillante veduta nella Corona non spari al 
momento della ricomparizione del lembo solare, ma andb gradatamente 

■* Lorenzoni gives the reading of his scale for tire green line as iiS'S- He gives the 
following readings for the D and b lines: D, 73‘2, D, 73-6, b^ 133*5, 6 , 134*8, b^ 135*2; and 
he estimates that the probable error of his reading for the green line would not exceed one- 
third of a division of his scale. 
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Gfeea line seen soegiiendosi dufantc circa 15s. dopo la fine della totalitcl.* Altro non ho 

for IS* after the w * 

endoftoaoity. a dire sullo Spettro della corona. 

Mezjz’ora prima della totality ho pregato il Signor Witting di dirigere 

r instmmento su uno dei cuspidi prodotti dalla Luna sul Sole. 

momento della totality ed anche alcuni minuti prima le linee 
of brillanti erano moltissime, ma occupato com’era alia determinazione della 

posizione della riga della corona non mi h stato consesso n^ il tempo nS 
r opportunity di stabilirne la posizione. Di certo non erano meno di 
quaranta e posso assicurare che nei cuspidi esse erano tutte visibili per 
almeno 5“ prima e dopo la totality. 


Mr. J. Norman Lockyer. 

“ Nature,” Vol. v., p. 218. 


12° 25' N. ) B^kul, 

75° of (tE. ) 12th Dec., 1871. 


Instrument.—A g^-inch reflecting telescope, focal length about six feet, 
mounted equatorially. Spectroscope, with one prism of 60° of dense 
flint. Collimator about 14 inches focus and li inch aperture. 
Slit an inch long, with reflecting prism for comparison ; spectrum 
from the centre of slit about one-eighth of an inch long.f 

^ spectrum of a streamer above the point at which the 

i^ih^aiing disappeared.^ I got a vivid h^rdrogen spectrum, with 1474 (I 

"With and instm- 
xnexit four rings 
not a' high, cor- 
les^nding to C, 

F,G, and 1474. 

Kof, 147^ Hy 

Diagram to illustrate the spectrmn of the corona observed by Lochyer. 

assume the position of this line from previous observation) slightly ex- 

* Moseley in 1871 says that he watched the 1474 line for nearly half a minute after 
totality before it disappeared; but Moseley was using a direct-vision spectroscope of five 
prisms, which probably gave a larger dispersion than the single-prism spectroscope used by 
Nobile. Neither Moseley nor Nobile mention the distance of their slits from the limb at 
the time of their observations; and since the time of the disappearance would depend upon the 
purity of the atmosphere as well as the dispersion of the spectroscope.and the breadth of slit, 
we cannot from these observations conclude that the 1474-light emitted by the corona of 1871 
was more intense tlian that emitted by the corona of 1870. See remarks with regard to these 
observations on p. 374. 

t The above information with regard to the instrument has been derived verbally from 
Mr. Lockyer ; such a slit would give a breadth of spectrum corresponding to about & of arc. 

X Mr. Lockyer informs us that Lis slit ran along nearly tangentially at a height of about 7'. 
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tended beyond it, but very faint throughout its length compared with what 
I had anticipated, and thickening downwards like F. I was, however, 
astonished at the vividness of the C line and of the continuous spectrum, 
for there was no prominence on the slit. I was above their habitat. The 
spectrum was undoubtedly the spectrum of glowing gas. 

Second Itisirument —Naked eye, and five prisms of 45°, made of not 
very dense flint glass. 

What I saw was four exquisite rings, with projections where thepromi- 
nences were. In brightness C came first, then F, then G,* and last of all 
1474-! Further, the rings were nearly all the same thickness, certainly 
not more than 2' high; and they were all enveloped in a line of impure 
continuous spectrum. 

Captain Maclear. 

12" 25' N. ) B 4 kul Station, 

7S° 6" E. > t2tli Dec., 1871. 

MS. Reports of the 1871 Expedition. 

Instrumcitts .—Two 6-inch refractors, mounted equatorially on the same 
pier, one being attached to either end of the declination-axis. 

To one of the telescopes, of 8 feet focal length, was attached 
a 6-prism spectroscope of great dispersive power, lent by Mr. 
Spottiswoode. 

To the other telescope, of six feet focal length, was fixed a steel rod, 
on which pivoted a bar carrying, on one end, a 7-prism direct- 
vision spectroscope, and on the other an erecting eyepiece; either 
of these could at pleasure be brought into the principal focus of 
the object-glass, and retained there by a catch. 

I worked myself generally with the 8-foot telescope; the slit was 
adjusted to give the solar absorption lines distinct, but not too fine. The the norfteni ^ 
moment of first contact was watched for in the spectroscope; but no 

As he speaks of 1474 thickening downwards, it would appear that his slit must also have been 
placed radially upon the corona. 

* Query fjy. The G line corresponds to 2854*2 of Kirchhoff’s scale, while Hy is 
about three times the breadth of the b group on the less refrangible side of G—viz., at 
2 7957 Kl, 



448 


Spectroscofnc Observations. 


change could be perceived, except that the limb appeared after contact 
serrated, as if the spectroscope slit were not in focus,—^but this may have 
&eSSn‘fimb, been fancy. During the next quarter of an hour I watched the northern 
cusp with the 6-prism spectroscope (slit tangential). C was bright the 
whole length; F bright and thin. I then turned the slit radial to the 
cusp, and observed four bright lines besides C close to it. Their positions 

wthin 20 units Kirchhoff (probably about 
678, 682, and 688 K) ; and one on the violet side, within 6 units. 
SSSdto*bi‘"“ Their lengths varied whilst I was watching, but not simultaneously, 
brightliiesor Their average height was about one-tenth the height of the spectrum; 

they were faint compared with C, and generally shorter, 
pla^d upon The absorption bands generally, seen soon after sunrise, were as 

various parts of a o ' 

the corona. strong as u.sual. 

At 6’^ 51” M. T. (25 minutes after commencement),* the cusp was 
evidently at a large prominence. I calculated its position at about N. 13° 
W., but its base extended over a considerable arc. C lengthened to half 
height of spectrum, but I did not see the other lines near it. 

At 7’' 23“ (3 minutes before middle eclipse), when the cusp must have 
been about N. 35° E., watching vnth 6-prism spectroscope, slit radial to 
cusp, b, E, and a great many other lines—apparently all the iron lines—- 
became bright, besides the lines already seen, viz., C, near D, and F. The 
light was then fast diminishing, and the bright lines were very distinct, 
and increasing in number. I called Mr. Lockyer to look at the sight, and 
we watched it till it was time to take position for observing totality. The 
lines were in view for nearly two minutes, during which time the cusp must 
have passed over more than 20° of arc, and the lines were only lost sight of 
when I moved the instrument, and placed the slit tangential to the point 
where the sun’s light would disappear. 

I then found the same bright lines in the field, and several others. 
One was noticeably bright. With a little difficulty I recognised this to be 
E, or exceedingly close to E; the ordinary solar spectrum being sufficiently 
strong to enable me to recognize the E group. The solar light was then 


* (Note ty Cajit. Tupnan.) Twent7-five minutes after the first contact the northern 
cusp was in the position N. 19^° W., the southern S. 40° W. Three minutes before totality 
the northern cusp was N. 42® E. Two minutes before totality it was N. 25° E. (Compare 
these positions with the prominences shown in Plates 7 and 8.) 
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very faint, and diminishing rapidly, whilst the number of bright lines 
increased till the spectrum was full of them. It seemed as if every dark 
solar line were reversed. They r-emained so an instant, and then vanished, 

—^not instantly, but so quickly that it was impossible to note the order in 
which they disappeared. The hydrogen lines, near D, magnesium, and 
some other lines between D and b, remained till the last; then they vanished, 
and all was darkness. 

Captain Christie then undamped the instrument for me, and I moved 
in declination on each side of the moon,—darkness still. 

I then went to the direct-vision spectroscope, but could see nothing. 

I pointed the telescope carefully to the corona, close to the moon, and 
swept out on both sides, but no light. I then carefully pointed the telescope 
to the centre of the dark moon, to repeat my observation of last year, but 

the light was not sufficient to penetrate. I saw nothing.The last 30 

seconds of totality had arrived, and, according to previous arrangement, 

Mr. Lockyer took my place at the 6-inch with eyepiece, and I went to the 
6-prism .spectroscojie attached to the other tube, ready to note the spectrum 
of any point when required, but I saw nothing to note.* 

During the remainder of the eclipse, to the end, I watched the northern 
cusp, as uncovered by the moon, and for some time obseiwed C, and the 
four linos near it, very distinctly. They were, however, very faint in com¬ 
parison with C. After a little time the upper parts of all these five lines 
were displaced, to the violet side, about one and a half times the breadth 
of C. Two or three of the fainter lines were then visible as dark lines. The 
di.splacemcnt was visible In all. The average height of all these was little 
more than the normal—about one-seventh of the height of spectrum. 

On two successive nights before the eclipse, with the 6-inch refr-actor 
and direct-vision spectroscope of 7 prisms, I was able to see plainly three Orion seen with 

* , 1 r /^ • j instru- 

lines in the spectrum of the nebula in the sword-handle of Orion; and yet 
with the same instrument, during totality, t I was unable to detect any 

'*■ On inquiry of Capt. Macmcar, it appears that he swept iu declination through the 
moon’s centre to the right and left. This would have carried him into tho areas of the 
great northern and southern rifts shown in the photographs; but it appears that he after¬ 
wards placed his spectroscope on what he judged to be the brightest part of tlie corona, but 
no light was visible. 

I Capt. Macjlear informs us that the same power was used on both occasions. 

Royal Astron. Sqc., Vol XLL' 57 
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spectrum in aiiy part of the corona,—though certainly I cannot say what 
width of slit I had in observing the nebula; but the lines were narrow and 
distinct. I do not think that the width of slit, when observing the nebula, 
could have been more than two or three times greater than when observing 
the corona. I formed this opinion from having had occasion to look at 
the slit occasionally, and from the width of the lines in the hydrogen tube 
used at the same time. 


M. J. Janssen, 


10° 27' 8"N. 


Shoolor, India, 

1 3 th Dec., 1871. 


X, Slit at about 
Irds. of a mdiu.s 
the moon's 
limb—lines of 
hydrogen and 
X474. On bring¬ 
ing the slit up 
towards the 
moon’s limb the 
spectrum 
increased in 
brightness, but 
retained the 
same general 
institution; at a 
distance of .V to 
6 *, the dark line 
B wa.sobserved, 
well as dark 
lines in the ^^reen 
s. Slit placed 
ndially so as to 
cut a prominence 
and lie partially 
upon the dark 
moon and 
corona. 

Spectrum from 
moon excessively 
faint; the 
principal lines 
from the 
protuberance 
prolonged 
themsdves into 
the corona. 1474 
seen in corona, 
but not in 
spectnun of 
prominence. 


76° 42' 45" E. } 

Rapport h TAcaddmie relatif a 1 ’observation de I’eclipse du 12 Dec., 
1871. (Extrait des “ Annales de Chimie et de Physique,” 1873.) 

.Instrument—K reflecting telescope of about fifteen inches aperture 
and very short focal length, equatorially mounted. Direct-vision 
spectroscope of ten prisms, with collimator and telescope adapted 
to take in the whole pencil. Slit about lo' long. 

(p. 6.) Pendant I’dclipse de 1868, absorbd toutentier par 1 ’analyse des 
protuberances, je n’avals point etudie la couronne; mais depuis, ayant 
beaucoup raddite sur les observations de 1868, 1869, et 1870, j’etais arrive 
4 cette conviction, que la principal difficultd rencontree dans I’analyse 
spectrale de la couronne devak provenir du manque d’intensite lumineuse. 
On sait, en effet, que nos spectres cdlestes derivent d’un faisceau lumineux 
<^6 ife ^ ^0 de millimdtre de largeur, que le prisme dtale sur une surface 
quelques centaines de fois plus considerable. Or, dans les lunettes 
ordinaires, I’image de la couronne est-elle assez vive pour supporter un tel 
afiaiblissement et donner encore uu spectre oil I’ceil puisse percevoir de 
ddlicates lacunes de lumidre? L’affirmative paraissait bien douteuse, et je 
fus persuade qu il y avait Id 1’explication de plusieurs faits peu admissibles 
signalds par la plupart des observateurs en 1868,1869, 1870, notamment la 
contmuitd du spectre coronal—rdsultat qui conduirait k admettre dans la 
couronne la presence de corps solides ou liquides incandescents. 

II n’dtait done pas douteux pour moi que les spectres de la couronne, 
obtenus jusque-ld, avaient dtd trop peu lumineux, pour qu’on pdt en 
reconnaitre la veritable nature, et cette conclusion sera admise par tous les 
practiciens qui savent combien la constitution apparente d’un spectre 
change, soit par exeds, soit par d 4 faut d’intensite lumineuse. La premidre 
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condition k realiser ^tait done d’obtenir un spectre de la couronne suffisam- 
ment lumineux. J’eus alors la pensde de construire un telescope tout 
special, oft les conditions optiques qu’un instrument de ce genre doit reunir 
seraient sacrifides, dans une mesure admissible, pour tout reporter sur le 
pouvoir lumineux. Je reconnus, par un essai prdalable, sur un miroir de 
16 centimetres qu’on peut rdduire la distance focale principale d’un miroir 
ft n’dtre que le quadruple de son diamfttre, et obtenir encore des images 
sufiisamment pures pour I’objet que j’avais en vue. Or un miroir dont la 
distance focale est seulement quadruple de son diamfttre donnera une image 
seize fois plus lumineuse* que celle d’une lunette astronomique de mdme 
ouverture, et qui aurait un foyer quatre fois plus long. 

Ce point fixe, je fis construire un miroir de 38 centimetres de diamdtre 
qui prit un foyer de i” 42; le rapport de I’ouverture au foyer dtait encore 
un peu plus grands que celui de i ft 4, et cependant, avec un bon choix 
d’oculaires, Tinstrument montrait dans Jupiter des details au delft des deux 
larges bands equatoriales bien connues. Mais il etait un autre desideratum 
egalement important ft mes yeux. On sait que dans les recherches 
d’analyse spectrale celeste on se trouve dans la necessite d’associer ft la 
lun ette qui porte le spectroscope une seconde lunette faisant fonction de 
chercheur pour diriger Tinstrument analyseur sur le point qu’on veut 
etudier. De cette disposition resulte la necessite de deux observateurs: 

* It will be seen that the efficiency of an instrument for spectroscopic purposes does not 
depend uj^oii its focal length, for with a short-focused instrument a correspondingly short- 
focused collimator must be made use of; and although the image thrown upon the slit plate is 
more intense, the elementary portion of the image falling between the jaws of the slit will be 
correspondingly magnified. This will perliaps be more readily perceived if we consider the 
tele-spectroscope as compounded of two telescopes, one placed behind the other; the colli¬ 
mating lens being considered as the eyepiece of the front telescope. It will be seen that the 
shorter the focal length of the collimator the greater will be the magnifying power of the front 
telescope ; and the power of the viewing telescope remaining unchanged, the greater will be the 
magnifying power of the whole combination. With a properly contrived collimator and viewing 
telescope the total power of the combination should be such that the whole pencil from the 
light-collecting object-glass or speculum just enters the pupil of the eye; but it is evident that 
this can be effected with equal facility whether the focal length of the light-collecting instrument 
is long or short. It will be seen also that no advantage will be gained by reason of the greater 
portion of the image which would fall between the jaws of a slit of given breadth with a short- 
focused instrument, for with a short collimator a proportionally narrower slit must be used in 
order to obtain a given degree of purity of spectrum. 

In spite, however, of these considerations, tlie instrument made use of by M. Janssen should 
have given, by reason of its properly adapted collimator and telescope, a very brilliant spectrum. 


Janssen's 

observation, 

1871. 


Description of 
instrument. 
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Tansseti's 

>bserv-ation, 

cSyx. 


Finder so placed 
that the observer 
at the spectro* 

8C< 

without moving 
his head. 


celui qui dirige le chercheur, et celui quj dtudie les spectres. 11 y a 1^ 
un grand inconvenient. L’observatenr qui etudie analytiquement les 
phdnom&nes d’une dclipse a le plus grand ihterdt k les voir lui-mdme, et 
cela tant au point de vue de I’interpretation qu’il doit en donner que pour 
se guider dans le choix des points oh devra porter son investigation. 

II Itait done trds-important de trouver une combinaison optique qui 
permit h la mSme personne de remplir les deux r 61 es. Ce rdsultat fut obtenu 

imout moving: 

par une disposition particuliere du chercheur. L oculaire de cet instru¬ 
ment fut muni d’abord d’un prisme h reflexion totale pour rendre la 
direction devisee parallhle k celle du spectroscope; ensuite I’axe optique 
de ce chercheur fut amend k une distance du spectroscope egale 5. celle qui 
separe les centres pupillaires des yeux. 

Cette disposition si simple permet alors d’aborder I’observation avec 
les deux yeux, et il suffiit de fermer altemativement I’un ou 1’autre pour 
obtenir, soit Timage de la region etudide, soit le spectre correspondant. 

J’ajouterai que ce chercheur etait une excellente lunette, dont la 
distance focale avait etd calculde de manidre k obtenir dans le champ 

I’ensemble des phdnomenes de T eclipse. 
Elle portait une croisde de fils et un 
index au foyer commun de Tobjectif et 
de Toculaire. Quant au spectroscope, 
il dtait i vision directe, et construct sur 
le principe de celui que j’ai prdsente a 
5i r Academie dans la sdance du 6 Octobre 
1862, et qui est devenu le point de dd- 
part de tous les spectroscopes k vision 


Prisms. 




4 : / 





c 


directe, si usitds aujourd’hui. 

L’appareil dispersif de cet instru¬ 
ment dtait forme de deux prismes com¬ 
poses, comprenant chacun cinq prismes 
trds-purs, rdunis au baume de Canada. 

Diagram constmeted to show the places ot the slit je n’ai pas bcsoin d’ajouter Que le fover 
during Janssen's observation.* ; ** ^ 

du collimateur fut mis en rapport de 

*** The outline of the corona is taken from the woodcut given, in M. Janssen’s ** Rapport 
k TAcaddniie/’ published in the Amtales de Chimie et de Physique^ 1873. The places of the 
slit given in the diagram were marked by M. Janssen upon a copy of the above-mentioned wood- 
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foyer avec celui du miroir, de mani&re 4 profiter de toate la lurai^re jamsm’s 

^ observation, 

donnee par celui-ci. 

Ce spectroscope etait si lumineux qu’il doiinait le spectre des corps 
les moins eclaires de I’interieur d’une chambre.* .... 

(p. 19.) La totalite approchait. Le ciel etait d’une admirable purete. 

• « « ■ • 

(p. 20.) Je reviens aux elements lumineux du phdnomSne. Ma yueS.“'^^ 
ayant encore toute sa sensibilitd, je commence par fexamen du spectre des 
parties les plus hautes et les moins lumineuses de la couronne. Je place 
la fente du spectroscope ^ deux tiers de rayonf environ du bord lunaire. Le 
spectre se montre beaucoup plus vif que je ne m’y attendais ^ cette 
distance—resultat qui tient evidemment au grand pouvoir lumineux de 
1’instrument, et h 1’ensemble des dispositions adoptdes. Ce spectre n’est 
pas continu; j’y reconnais de suite les raies de Thydrogfene et la raie verte 
dite 1474 : $ c’est un premier point tres-important. Je deplace la fente en 


% D im Hy Ha 

I)iagi*am lo illustralc the spcctnuu of the corona observed by Jau.sson. 

rcstant toujours dans les hautes regions de la couronne: les spectres pre- 
sentent toujours la meme constitution. 

cut. In answer to a letter asking how the picture was to be oriented, M. Janssen replied, “ Sur 
le dessin la flbche indique seulement la direction du moiwement lunaire sans donner la ligne 
exacte des contacts. La figure doit etre orientde d’apr&s le Nord, qui indique le Pole celeste.” 
The drawing has consequently been oriented from the north point, and the prominences 
would seem to indicate that the right orientation has been adopted. The question of the 
orientation is of some importance, since, if the arrow were taken as representing the direction 
of the moon's motion, the place of the slit marked y would probably fall within the area ot 
the great southern rift. The only prominence shown in the photographs towards the south 
pole is, as will be seen trom plates 7 and 8, so placed that a line passing radially through it 
and extending outwards would fall within the area of the rift. 

* It will be seen that M. Janssen did not succeed in observing the faint lines between 
Dj and 1474 - See the observations upon this subject at p. 365. 

t In a letter received from M. Janssen in August 1873, giving information with regard 
to his observation, he writes ; “ J’ai constat^ la laie 1474 dans toute I’dtendue de la couronne 
visible, H 10' ou 12' en plusieurs points, mais n’ayant que 2 minutes, j’ai dil me bomerh. quelques 
points.” 

t (N^ote by M. Janssen,) Mon spectroscope portait une 6chelle trhs-pr&ise; mais on va 
voir comment je me suis servi ensuite des raies m^mes d'une protub<frauce comme dchelle. 
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iassen*s 

}servation, 

l7i. 


)axk lilies in 

ontinuous 

pectrum. 


Faint spectrum 
from moon’s disc 


X474 seen in 
spectrum of 
corona, but not 
in spectrum of 
prominence. 


Partant d’une de ces positions, je descends peu k pen vers la chromo¬ 
sphere, examinant trSs-attentivement les changements qui peuvent se 
produire. A mesure qui j’ approche de la lune, les spectres prennent plus 
de vivacity et paraissent s’enricher,mais ils restent semblables ^eux-mSmes 
comme constitution gdnirale. Dans les hauteurs moyennes de la couronne, 
de 3 a 6 minutes d’arc, la raie obscure D se pergoit, ainsi que quelques 
lignes obscures dans le vert, mais celles-ci sont ^ la limite de visibilitd. 
Cette observation prouve la presence, dans la couronne, de la lumidre 
solaire rdfldchie; mais on sent que cette lumidre est noyde dans une 
emission lumineuse dtrangdre abondante 

J’aborde alors I’observation trds-importantes qui doit me donner les 
rapports spectraux entre la couronne et les protuberances. La fente est 
placee de manidre & couper une portion de la lune, une protuberance et 
toute la hauteur de la couronne. 

Le spectre de la lune est excessivement pSle; il parait du princi- 
pa,lement k 1’illumination atmospherique,* et donne une mesure precieuse de 
la faible part que notre atmosphere pent prendre dans le phenom6ne de la 
couronne. La protubdrance donne un spectre trds-riche et d’une grande 
intensity; je n’ai point le temps d’en faire une etude detaillee. Le point 
capital ici est de constater que les principales raies de la protuberance 
se prolongent dans toute la hauteur de la couronne, ce (|ui demontre 
pdremptoirement I’existence de I’hydrogdne dans celle-ci. 

La raie verte (dite 1474), si vive dans le spectre de la couronne, 
parait s’interrompre dans le spectre de la protuberance; resultat trds- 
remarquable. Je donne encore quelques instants pour bien constater la 
correspondanceexacte des raies de la couronne, avec les principales raies de 
I’hydrogdne dans les protubdrances. 


Capt. John Herschel. n°24'N. IDoDASEaTA, near Ootacamund, 

Col. J. F. Tennant. 76°43'E. ) 12th Dec., 1871. 

Report by Lieut.-Col. J. F. Tennant on observations made by order 
of the Government of India of the total eclipse of the sun on Dec. 11-12, 
1871. See a/so “Memoirs R. A. S.,” Vol. xlii., pp. i—32. 

Instrument —^Two six-inch telescopes rigidly fixed together, and 

* See the note on p. 359 with regard to the clear condition of the sky at Shoolor at the 
time of the total phase. 
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mounted on a stand with altitude and azimuth motion. One of the Hawhd 

^i.nj Tennant's 

telescopes was used as a finder, and to the other was attached a 
recording spectroscope with one compound prism and a slit i8' 
long. 

(p. 4.) I had asked Dr. Huggins to have two telescopes arranged, so 
that an observer using one in the usual manner should be able to place 
the slit of a spectroscope attached to the other on any object which he 
might desire to have examined. As I purposed moving the spectroscope 
during the short interval of totality from one object to another, and none 
of these probably would be very well defined, it seemed to me that an 
equatorial mounting with clockwork was not necessary, and I very much 
doubted if one could be got in the short time available. I had seen the 
efficiency of a wooden stand (somewhat similar in principle to what Dr. 
Pearson describes as Varley’s) employed by Dr. Janssen in 1868, and I 
looked to getting one of this sort quickly made and mounting on it two 
telescopes. By the kindness of the Astronomer Royal, however, Dr. 
Huggins was able to borrow for me one of the six-inch equatorial tele¬ 
scopes provided for the transit of Venus in 1874; and, in order to adapt 
this to my views, the counterpoise to the telescope was removed, and a 
second telescope of the same size placed at the other end of the declina¬ 
tion axis. So modified, there was some difficulty in making it work as 
an equatorial, and it was resolved to let it be used as an alt-azimuth 
by placing the polar axis as nearly vertical as could be done without 
levels. 

I myself took the right-hand or guiding telescope, and the duty 
of selecting objects for examination; while Captain Herschel took the 
spectroscojjc. 

The second telescope was adapted to the use of the spectroscope 
which Dr. Huggins took to Oran, and which he has described. The 
Messrs. Grubb had provided for it a new compound prism, whose qualities 
are much the same as those of the most dispersive prism provided by them 
for the great Melbourne telescope. In this instrument there is a pointer 
which is visible without artificial illumination, except in a very dark field. 

It is traversed in the plane in which the image of the spectrum is formed 
by a coarse screw; and with it is moved the short end of a lever, of which 
the longer end carries two pricking points, one or both of which can be 
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Herschd 
and Tennant’s 
observatbn. 


depressed by the action of a finger, so as to prick a record of the position of 
the pointer on a card; and allow of it being identified, and by its means that 
of any spectral line which was identical with it when the record was made. 
The eyepiece took in only a portion of the spectrum, along which it could 
be slipped by the hand, but there was no means of connecting it with the 
frame carrying the pointer. It will be seen then that, both hands being 
occupied, one in recording and one in moving the pointer, it became 
necessary to choose between the loss of time requisite to shift one hand to 
to the eyepiece and recover its position, and the abandonment of all but 
one portion of the spectrum. Captain Herschel decided on the latter 
alternative, and confined his attention to the spectrum between B and F. 
The pointer which came out with the spectroscope only crossed about half 
the width of the spectrum, and could not without difficulty have been used 
with a narrow spectrum, except in the centre of the field; the solar lines, 
too, as seen in the spectroscope, were very markedly curved. Captain 
Herschel therefore removed the pointer, and in lieu of it substituted a 
sewing needle; by bending this a little, and availing himself of the rounding 
of its point, he was able to secure a sufficient coincidence, across a large 
portion of the field, between a line of the spectrum and the edge of the 
needle nearest the less refrangible end of the spectrum, and thus avoid all 
corrections for curvature ; but, on the other hand, this procedure could not 
but sacrifice some of the accuracy of which the instrument was capable, 
and this has helped to make some of the difference between different 
records of the same lines. Another small change was that, it having been 
found that the pricking point was prevented from marking in the middle of 
' its traverse, at some of the settings of the card, additional positions for 
setting it were made, so as not to decrease the possible number of registers. 
The spectroscopic focus which had been obtained on the solar prominences 
was verified on the morning of December lo (astromical) by a star, and the 
•width of the slit was so adjusted as to show the principal dark lines of the 
spectrum of the sky near Sirius when it was fading out in the morning 
twilight. At this place the head of the adjusting screw of the slit was 
marked; and on the morning of the eclipse this mark was replaced at the 
position it had occupied the previous day, which can also be identified by 
its being three-quarters of a revolution from “ shut.” Captain Herschel 
also states that < 5 ,, and were not separate, nor were D, and D„ but that 
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apparentl/ was separate from the other b lines, and D, from D; and 
this statement will probably give the best idea of the width of opening. 

The length of the slit was such as to give a spectrum some i8' wide. 

The cuso which I placed in the field (as I have before mentioned) was jaatWonthe 
that to my left, or the southern one, and on it Captain Herschel verified 
the accuracy of accordance between the slit and the corresponding mark numerotisia^j 
in the guide telescope. “ While doing this,” he says, “ I noticed the usual SSmi,' 
three bright lines appearing as short projections on the right edge of the 
narrow strip of sun, spectrum becoming sensibly brighter, and very soon 
an additional spike or two appeared. I cannot recollect now which lines ap- 
peared first. But after a few seconds I felt impelled to make first a record ; SLlffirftho 
and, giving notice that I Weis about to do so, I pricked down rapidly all that 
I could feel sure of. By the time this was done, or very soon after, the 
number of short bright lines increased greatly, the strip of sunlight almost 
vanishing; another and 
wider series also appeared 
on the left. Just at the 
moment when (as I sup¬ 
pose) totality occurred, 
the appearance was, if I 
recollect rightly, that of a 
bright string of coloured 
points, or very short lines 
in the centre of the field, 
and of a scries of lines on 
the left, extending where 
widest nearly up to the 
string—the distance from 
the centre to the centre 
being probably 3' or 4'. 

But it is impossible to 
speak positively of the 

succession or simultaneity of appearances in a case like this, when there is 
reason to believe that the slit was being rapidly moved along in pursuit of 

* The outlines of the rifts and of tlie chief details of tlie corona are from the 1871 
photographs. 

Royal Astron. Soc., Vol. XLI. 58 



partition betweea 
bright rays,— 
spectrum pre¬ 
cisely the same, 
except that both 
line and field 
were fainter ; 

4. Slit moved to 
about x 6 ' from 
western limb,— 
no lines seen, 
through fiiint 
light was visible 
in the field of 
the spectroscope; 

5. Slit placed 
tangentially to 
tlic western limb 

xH al the end of 
125 totality,—the 
^ bright lines seen 
2 were so numerou .4 
^ that they could 
not be counted. 
After totality 
the green line 
was found to^ 
correspond with 
14^7 K. 


Diagram cowstmeted to show the positions of the slit during Herschel’s 
observation.* 




Observations 
during totality. 


1474 seen 
extending into 
the area of the 
southern rift. 
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a retiring- cusp. Ultimately the spectrum presented -was one of numerous, 
but not very many, bright lines, of various intensity and considerable 
length. I was told to record, and I did so: my impression is that I pricked 
all I could see, but there is no time to look about or pay much attention to 
an3rthing but intersection, -where a spectrum of nine or ten lines has to be 
seized in as many seconds.” 

It will be evident that Captain Herschel had the spectra of both 
cusps of the chromosphere in the field. 

As soon as this record had been completed at the place of the sun’s 
disappearance, I turned the telescopes so as to place the slit on the centre 
of the moon. This had been particularly wished by Captain Herschel, 
and I also was glad of an opportunity of seeing the whole outline of the 
moon, and getting a general view of the corona, that I might note any 
remarkably bright streamers, etc., for special examination. After a careful 
inspection Captain Herschel reported nothing visible. 

I then moved the slit to the nearly vertical edge* of a rift which was 



Diagram to illnstole the .spectrum of the corona obserml by Herschel. 

very large and conspicuous to the apparent left of the moon, and placing 
it about 10' from the limb, called on my companion to record. He says, 
“ There was but one line in the field—of a green colour and pale, but 
extending all across the field; which I recollected, when I came to make 
notes, was far from dark, differing decidedly in this respect fiom that 
which I had just before searched.” 

The. next point examined was about 8' from the moon’s limb, and 
apparently (in the inverting telescope) below the centre, the slit being 
entirely across a grey partition between the bright rays. This partition 
was nowhere dark, like the rift last looked at, but was much more marked 
than most of the grey portions of the spectrum. Captain Herschel 

* Col. Tennant informs us that the slit -was placed across the edge of tlie rift, so 
as to he partly upon the bright structure of the corona and partly within the rift. No sudden 
cliange in the intensity of the green line was observed at the part of the field corresponding 
to the edge of the rift. 




Spectroscopic Observations. 


459 


says: “ The next record was precisely the same, except that both line and Hmchd-s 

, ^ obsermtdon, 

field were fainter. In both cases I was doubtful about recordinsf traces of 

^ 1474 and faint 

lines which I fancied I saw in various places, but it would have been^^"^ 
hazardous to stop for them if they really were there. I have a distinct 
recollection of a dimly-illuminated field in which I could see the needle 
easily; and, when I reflect, I feel convinced that there must have been 
diffused light, due to the corona, of considerable intensity; for apart from 
the visibility of the needle, the comparatively feeble character of the 
single line seen is not in keeping with the brilliancy of the corona as 
apparent to the eye.” 

I now moved the slit into another part of the same grey space, about 
double the last distance from the moon’s limb. I still saw coronal 
here, though it was faint. Captain Herschel, however, could see no 
lines, though he saw faint light. Finally, I placed the slit where it was 
a tangent to the moon’s limb, close to the place where the sun would 
reappear. The following is the account of the end of the eclipse here 
seen :— 


■ “Immediately, a number of bright lines, many of them already familiar, nrigMimestoo 
became apparent. I was about to attempt a final record, when the field 
began to brighten, not suddenly, but gradually, and immediately the 
number of lines increased so greatly that I could only look at them,—to 
record was hopeless. The gradual breaking in of the solar light was no 
doubt due to the slit being a little way off the limb.” As a matter of fact, 
the slit was, as well as I could place it so, on the limb of the moon, and the 
brightening admits, I think, of another explanation. 

I now proceed to the identification of the lines, in doing which I shall 
assume that in spectrum 3 (that taken at the first internal contact) C, D, D3, 
and F were present, and corre¬ 
spond with marks on the register 
card. 

From these points I proceed 
by inteqjolation. 

(wnnie size a.s original) of Uxc 

lirst COni 6 S 3. lin€ DCtWCCll C/ record on the register oircl.* 

and D, which I find would, if accurately noted, read 784 of Kirchhoff’s 
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j Snlar .spectrum, 
-ja I’roin. or dinjiii. 

3 do. do. 

4 Corona. 

5 do. 

0 do. 

7 Cliroinosphcro. 

■8 Solar sp. 

^ do. 


* Space No. 6 corresponds to the observation made at i6' from the W. limb. A faint con¬ 
tinuous spectrum was observed, but no bright lines were recorded. Space No. 7 corresponds 
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Herschel's 

observation, 

1871. 


scale. If this be one of the lines mentioned by Professor Young in the 
Preliminary Catalogue {American Journal, November, 1871), then it must 
be No. 7 of his series; but it very closely corresponds to two strong lines in 
Kirchhoff’s chart, and also to two iron lines 6392'5 and 6399 of Angstrbm. 
The line between D and F is, I find, what would read 1497 of Kirchhoff. 
It is probably the known corona line 1474 K; but it may be worth noting 
that Professor Harkness obtained a line corresponding to K 1497 from 
several spectra of the chromosphere and prominences during the American 
eclipse of 1869. In Captain Herschel’s corona spectrum No. 5, the noted 
line corresponds with this in No. 3, and in No. 4 it reads a little higher. 
Taking into consideration the faintness of the line, and the other sources of 
uncertainty which I have pointed out, there can, I think, be no doubt that 
all three are identical. 

Near <5 is a line which is probably a combination of the magnesium 
lines 4 aJ^d b^. 

Passing on towards F, we have a line whose place would be K 1849; 
this is probably 56 and 57 of Professor Newton’s catalogue, corresponding 
with i866‘8, i870‘3 of Kirchhoff. 

Still further on we have a line whose place reads as K 1988. It 
seems probable that this is 58 of the Preliminary Catalogue, or K i989'5, 
a strong barium line in the solar spectrum, and one which Professor 
Young seems to have seen somewhat frequently. 


Colonel G. H. Saxton. 

II* 24' N. "I Dodabetta, mear Ootacamond, 

76*43'E. ) i3th Dec., 1871. 

Report by Lieut.-Col. J. F. Tennant, on observations made by order 
of the Government of India of the Total Eclipse of the Sun on December 
11-12, 1871. See aiso “ Memoirs R. A. S.,” Vol. xlii. 

Instrument*—InttgraXing spectroscope placed behind the eyepiece of 
a telescope, so as to receive parallel rays from a field of a little 
more than 50' in diameter. 

to the observation made Vfhen the slit was upon the W. limb at the end of totality. The bright 
lines were too numerous to record.. The woodcut has been made from the plate given i 
Vol. xlii. of the “ Memoirs of the R. A. S.” 

♦ The description of the instrument is by Captain Herschel. 
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(p. 19.) The Royal Society’s equatorial was adapted as an integrator by 
inserting a double convex lens (1*8 inch in diameter), of 5^ inches focus, 
into the spectroscope tube at about 2 inches beyond the slit, and then sliding tety?'44 
the tube until the distance of this lens from the object-glass of the tele- 
scope was equal to the sum of the focal distances. Thus the slit received the C, 
rays from the object as the eye would receive them in like case, in parallel 
pencils; and could view (so to speak) just what the eye in its place could 
see. This was found to be a field of about 60'. The cotangent of half this 
(the radius of the field) is 115, and the magnifying power being inversely 
as the focal distances, or 62^^ 5-^ = ii| nearly, this field was presented toiSS*^" 

jTTcf T o/i-if seen during 

the slit under an angle of 2 cotan. or 2 cotan. 10 = ii 24. But the 
collimating lens of the spectroscope subtends only an angle of 10°, conse¬ 
quently the outer portions of this field were not received through the 
centre of the slit; but, in part, through the ends. It seems the more 
necessary to go into this calculation, as the integrating spectroscope has 
not been so minutely described hitherto as to put its essential features 
beyond doubt. The principal of these seem to be, that every part of the 
area whose light is to be integrated shall—or should, if the slit were a pin¬ 
hole only—throw its slitful or pinholeful of rays' on to the collimating lens. 

This would be perfectly effected without any lenses in front of the slit; but 
the area gathered from would then be needlessly large, so that a magnifying 
power sufficient to increase the desired area to that which the collimating 
lens can receive, is requisite. But given the desired area, and the aperture 
of the lens, and consequently the power required, it is not clear that there 
is advantage in using a larger telescope. 

If this conclusion be correct, the failure of the integrating spectroscope 
on this occasion is accounted for. If not, the cause must be sought in the 
undoubted fogging of the prism, and the narrowness of the slit. 

All the adjustments were performed by Captain IIerschel during the 
hour preceding the eclipse. The clockwork, adjusted to solar motion, kept 
the telescope directed to the sun’s centre. The slit was opened to the 
extent necessary to run the two upper b lines into one band, and the eye- 
telescope was suited to the observer. 

The following report was written down [by Col. Saxion] while 
■Standing at the instrument after totality:— 
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The dark lines C, D, and F, at totality changed suddenly into bright 
lines. K 1474 did not appear for some time; and when, or before it did, 
C, D, and F had faded away. It remained for a short time only; and then, 
just before the light returned, C, D, and F again for a moment became 
bright before changing to dark lines.” 





Diagram to illustrate the spectrum* observed during totality by Saxton. The bright lines C, D, and F, were 
also observed at the beginning and end of totality. 

A note was afterwards added explaining the use of the letter D, and 
the statement about its inversion, as recognised inaccuracies. Colonel 
Saxton also adds that the “ dark lines before and after totality were 

numerous and distinct, the principal ones well marked. Throughout 

the observations, with dark as well as light field, the cross-wires were 
easily seen, but he did not notice any trace of any bright line except the 

above. The cross-wires, which had been carefully placed in the 

position due to K 1474, appeared to intersect that bright line truly.’ ’ 


Prof. L. Respighi. 

10“ 25' N ) roODOCOITAH, 

79" IS' E.J I2lh Dec., 1871. 

“Nature,” Vol. v., pp. 237-8. 


A few seconds 
before totality 
the spectrunm 
became con¬ 
tinuous. The 
reversal of the 
lines was not 
seen, though it 
appears tonave 
been seen at the 
end of totality. 
Just after the 
commencement 
of totality, and 
just before the 
end, images of 
the chromosphere 
observed corre¬ 
sponding to 


Instrument—A flint-glass prism of small angle, placed in front of the 
object-glass of a 4j-inch refracting telescope. 

Preceding observations having shown that the light of the solar corona 
is composed for the most part of a small number of elementary ray s differing 
considerably in refrangibility, it appeared to me that the form and dimen¬ 
sions of the higher chromosphere might be conveniently studied by means 
of a large prism fixed in front of the object-glass of the telescope, whereby 
the several chromatic images of the corona would be distinctly formed in 
the focal plane. If the prism has but little dispersive power, and the 
eyepiece does not magnify too much, all the chromatic images of the 

* On p. 21 Col. Tennant says, in referring to Col. Saxton’s observations, “ There is 
nothing positive but the (apparently) continuous spectnim, and the single coronal line.” 
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corona may in this manner be observed simultaneously in the same field, 
and their form and dimensions directly investigated. 


Towards the end of the year 1868, a small flint-glass prism was made 
for me by Signor Merz, of Monaco, to be fitted to the object-glass of the T!S’^»ae 
equatorial belonging to the Observatory of Campodoglio, for observations and 

j. the most unifonn; 


on the spectra of the stars; and this apparatus, in consequence of the ‘.SS.'diS’rt ™d 
dispersion of the prism, and the goodness of this prism and of the object-^nS't'xhe 
glass, was found to be admirably adapted for observing the eclipse in the 
manner just described. about dor/i 

The dispersion of the prism, from the lines C to H of Fraunhofer, 
is about 32'; the free aperture of the object-glass is 4J French inches; 

the field of the telescope is about 1°, with a magnifying power of 40. 

On the morning of the 12th, the sky was almost wholly covered with dense 
masses of mist and cloud, completely obscuring the sun till 7 h. 53 m., at 
which time the eclipse had already begun. Soon after this the sun was 
again covered with thick clouds; but fortunately they began to break* a 
few minutes before totality, when the bright disc of the sun was already 
sufficiently reduced and when consequently the time for observation was 
rapidly approaching. 

To verify the phenomenon of the reversal of the spectral lines at 
the extreme edge of the sun, I had arranged the plane of dispersion at 
right-angles to the edge at the point of second contact. 

At thirty seconds before totality, the spectral image of the luminous 
crescent was already sufficiently weakened to allow of its observation by 
the naked eye without a dark glass; and it was then that the principal 
dark lines of the solar spectrum came out distinct, and even more strongly 
marked than before, and curved parallel to the bright edge of the sun ; but 
a few seconds before totality these lines disappeared completely, and the 
spectrum became continuous—without, however, exhibiting just before 
totality the reversal of the lines, although I was watching most intently 
for this phenomenon. I would not, however, be understood as den3dng 


* In his Italian account of his observations, published in the “ Atti della Reale Accademia 
de’ Lincei ” for March 3rd, 1872, at p. 14, Prof. Respighi sa3rs: “ Fortunamente perb alcuni minuti 
prima della totalith fiimmo quasi inaspettatamente rallegrati dalla vista del’sole, gia ridotto ad un 
. sottile crescente, ad una sottile falce luminosa; e diradandosi ognora pih la nebbia e le nubi, 
ad un minuto circa prima della totality esso appariva abbastanza chiaro e limpido; e comincia- 
rono allora le mie osservazioni." 
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Respighi’s 

observation. 


Spectral images 
of the chromo¬ 
sphere. 


Images of the 
corona. 


altogether the reversal of the lines, for it is not impossible that a thin 
film of mist, or the bright atmospheric light at that time diffused over the 
spectrum of the solar limb, may have concealed the bright lines. 

At the very instant of totality, the field of the telescope exhibited 
a most astonishing spectacle. The chromosphere at the edge, which was 
the last to be eclipsed—surmounted for a space of about 50° by two 
groups of prominences, one on the right, the other on the left, of the 
point of contact—^was reproduced in the four spectral lines, C, D3, F, and 
G, with extraordinary intensity of light and the most surprising contrast 
of the brightest colours, so that the four spectral images could be directly 
compai'ed and their minutest differences easily made out. 

In consequence of the achromatism of the object-glass, all these 
images were well defined, and projected in certain coloured zones, with the 
tints of the chromatic images of the corona. My attention was mainly 
directed to the comparison of the forms of the prominences on the four 
spectral lines, and I was able to determine that the fundamental form, the 
skeleton or trunk, and the principal branches, were faithfully reproduced or 
indicated in the images; their extent being, however, greatest in the red, 
and diminishing successively in the other colours down to the line G, on 
which the trunk alone was reproduced. 

In none of the prominences thus compared was 
I able to distinguish, in the yellow image D^, parts 
or branches not contained in the red image C. 

Meanwhile the coloured zones of the corona 
became continually more strongly marked: one 
in the red corresponding with the line C, another 
in the green probably coinciding with the 1474 of 
KirchhofTs scale, and a third in the blue perhaps 
Zones* olBervedl:^ Respighi. Coinciding with F.j" 



* The diagram does not sufficiently show the difference in brightness between the three 
zones. In the plate accompanymg Prof. Respighi’s Italian account of his observations, 
published in the “ Atti Accademia,” the three zones are given as perfectly uniform rings sharply 
defined at their summits, and without any trace of structure or rifts. The 1474 zone is given as 
much brighter than the C and F zones. 

t In a letter describing his observations, addressed by Prof. Respighi to the Organizing 
Committee of the 1871 Eclipse Expedition, he says:— 

“ Je ne puis distinguer que trois zones colordes: une dans le rouge, en coincidence avec la 
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The green zone surrounding the disc of the moon was the brightest, Bcspighi's 

^ O' observation 

the most uniform, and the best defined; the red zone was also very 
distinct and well defined; while the blue zone was faint and indistinct. 

The green zone was well defined at the summit, though less bright than at 
the base; its form was sensibly circular, and its height about 6' or 7'. 

The red zone exhibited the same form and approximately the same, height 
as the green, but its light was weaker and less uniform. The height of 
the green zone was estimated by comparison with the moon’s diameter, 

raie C ; une dans la verte, probablement en coincidence avec laraie 1474 de KirchhofF; et le 
troisibtne dans le bleu, probablement en coincidence avec la raie F. Et s’il y avait d’autre 
images, leur dclat devait dtre si faible, qu’il ne pouvait se distinguer de Tdclat gdndral du 
champ. 

** Des trois zones ou images de la couronne visible dans ma lunette, la plus lumineuse et la 
mieux definde au sommet dtait la verte: la rouge, quoique suffisamment definie, dtait beaucotip 
moins lumineuse, et moins uniforme dans son ^clat : la zone bleue dtait assez faible et d’une 
forme ind^cise. 

** La zone verte pr(fsentait nettement la forme d’un anneau scnsiblement circulaire : son 
dclat allait rdgulibrement en diminuant avec la hauteur, sans prdsentant n^anmoins une 
difference trop inarqude entre la partie plus bassc sur le disque lunaire et la sommet. La 
hauteur ou repaisseur dc cet anneau, je I’ai jugdc, comprise entre 6' et i —e’est-d-dire, de plus 
de 20 diambtres terrestres. 

La zoiie rouge prdsentait la mcme apparence, et d-pcu-prl'S la mcme hauteur, mais son 
dclat ctait moins intense et moins uniforme que ccliii de la zone verte, de sorte que dans les 
parties superposdes se dAachait hien ddeisivement le contour de cette demibre. 

‘‘ La zone bleu t^lait trbs-faible et inddeise, ct dans les regions supdricures elle 
devenait invisible, peut-ctre menie h. cause du contraste de la lumibre intense dc la zone 
verte. 

‘‘ Dans les parties supcrposces de ces anneaux—e’est-a-dire, dans les arcs proches au 
diambtre perpendiculaire au plan de dispersion du prisme—la lumibi*e diffuse dtait trbs intense, 
pas assez cependant pour voiler la contour supdrieur dc la zone verte. 

“ Par ces observations il me semhle inconteslablcment dtimontrd que— 

“ (i) Au dessus de la couche rose ou de la chromosphbre, il exisle une autre enveloppe 
gazense et incandescente, formd principalement de la substance inconnue qui donne la raie 
verte 1474 de Kirchhoff et d’hydrogbne. 

“ (2) Cette masse gazeuse cst distribute aulour du soleil avec une apparente uniformitd et 
avec une faible densitd dderoissante apparemment de bas en haut. 

** (3) La hauteur de cette enveloppe gazeuse est approximativement comprise entre & et 7', 
par consdquant pas moindre que 20 diambtres terrestres. 

** (4) Cette enveloppe gazeuse, malgrd sa grande rarefaction, est bien ddfinie k son sommet, 
et limitd par une surface approximativement sphdrique. 

(S) Dans cette couche gazeuse il n^a aucune trace dela structure radiale des jets et des 
panaches prdsentd par la courCnne k Tceil nu, ou dans les lunettes, ou dans les images photo- 
graphiques/' 

Royal Astron. Soc., Vol. XLI. 
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western limb. 


End of totality. 
Bright lines. 
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and from the observed distance of the spectral lines of the promi¬ 
nences. 

These coloured zones shone out upon a faintly illuminated ground, 
without any marked trace of colour. If the corona contained rays of any 
other kind, their intensity must have been so feeble that they were merged 
in the genercil iUumination of the field. 

Soon after the middle of the total eclipse, there appeared on the 
western limb, at about 110° from the north point, a fine group of promi¬ 
nences, formed of jets rather low but very bright: some rectilinear, others 
curved round the sun’s limb, and exhibiting the intricate deviations and 
all the characters of prominences in the neighbourhood of solar spots. 
The brightness and colour of these jets were so vivid as to give them the 
appearance of fireworks. 

The spaces between some of these jets were perfectly dark, so that 
the red zone of the corona appeared to be entirely wanting there. Per¬ 
haps, however, this was only an effect of contrast due to the extra¬ 
ordinary brightness of the neighbouring jets. I have thought it right to 
refer to this peculiarity, because the appearance of interstices, or dark 
spaces, between prominences of considerable brightness, is often observed 
by means of the spectroscope, independently of total eclipses. 

The want of an assistant to note the time, and to write down the 
observations as they were made, occasioned me some loss of time, and the 
end of the total eclipse was already at hand before I was aware of it. 

The green and red zones were well developed at the western as at 
the eastern limb, while the blue remained faint and ill-defined. 

Soon after the appearance of the chromosphere at the western edge, 
there was suddenly projected on the spectrum of the sun’s limb, which 
then appeared beyond that of the moon, a stratum * of bright lines, sepa- 

* At p. 21 of his paper in the “ Atd Accademia," Prof. Respighi says, “ Mentre stava esami- 
nando 1’ indicate gmppo di protuberanze [/. e,, the great group of prominences at about 240“ to 
250°, see pktes 7 and 8] ed alcuni altri che andavano spimtando dal bordo lunare, e insieme le 
immagini cromatriche della corona prindpalmente nel bordo occidentale, apparsa la cromosfera, 
piuttosto bassa in quella localith, vidi projettani quasi istantaneamente sullo spettro uno strata 
di righe lucidissime. 

“Portai immediatamente la mia attenzione su questo sorprendente fenomeno per verificare, 
se si trattase di un rovesciamento generale 0 parziale delle righe dello spettro solaie, ma troppo 
presto un tonente di viva luce riversandosi sullo spettro, sommergeva quelle righe lucide in uno 
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rated by dark spaces ; but I could not determine whether they were due to 
a general or partial reversal of the spectral solar lines, or to a simple dis¬ 
continuity in the spectrum, since they were too soon immersed in a flood 
of light, which put an end to the totality of the eclipse. 


Capt. A. B. Fyers, R.E. 9" 43' N. ) Jaffna, 

80° 10' E. J I2th Dec., 1871. 

MS. Reports of the 1871 Eclipse Expedition. 


Instrument —An integrating recording 
of 60°. 


spectroscope, witn one pnsm 


r 
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I observed with an inte¬ 
grating spectroscope, having 
one large prism of 60° and a 
collimating telescope of about 
li inch aperture and 22 inches 
focal length. The telescope 
carried a recording apparatus, 
consisting of a needle-point Inslnimcutusecl 1 )yCiipt. Kym.* 

attached to a rack, and driven by a pinion or mill-screw. The needle was 
placed in the common focus of the obj’ect-glass and positive eyepiece. It 
travelled up and down the spectrum, so as to coincide at will with any line. 


Just before 
totality the 
Fraunhofer Tines 
suddenly 
changed to 
intense 
brilliancy, 
resembling 
sparkling 
threads. Their 
brightness lasted 
for ora 
seconds; they 
then disappeared 
suddenly, leaving 
four bright lines 
in a dark Held. 
The positions of 
these four lines 
were pricked off 
three times in 
succession: they 
agree very nearly 
with C, l>, X474, 
and K No liiies 
could be de.cctbd 
beyond F. 


spettro coiitinuo, sul quale spiccavano alcune masse cli luce rossiccia, costituite dalle immagini 
C delle protuberance, fra Ic quali si rimarcava principalnicnte qnella de un gruppo di protube- 
ranze vicino al panto Nord, la quale si mantenne visibile per varii minuti dopo la fine della 
totalith,; e con cib fmirono le mic osservazioni dell' eclisse totale. L’ apparizione dello strato di 
righe lucidc era certamente il fenomeno osservato da Young e dal Noinr.E di Napoli neir eclisse 
dell 1870; ma non saprei deciderc in base alia mia sola osservazione, se tale fenomeno fosse 
l^roprio di tutto il bordo solare, o non piuttosto parziale e dipendciite dalle locali, ed anormali 
condizioni nelle quali trovavasi, il bordo solare iiella localitJt del contatto, ove aveva termine 
V eclisse totale.” 

If the reversing stratum at the base of the chromosphere is very sliallow, it is evident that 
an arc of only a few degrees along the lunar limb would be exposed before the first burst of 
photosphcric light would put an end to the observation; and the fact that Respighi only 
observed a band of bright lines (strato di righe lucide) in the midst of the broader spectrum of 
the chromosphere and corona, must not therefore be taken as indicating that the phenomenon 
was due to a local irruption. 

With reference to the question which naturally suggests itself as to the reason why a similar 
bright-line spectnim was not seen at the commencement of totality, see the remarks on p. 337, 
and the note on pp. 337-8. 

We are indebted to Capt. Tupman for the drawing of this instrument. 
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Fyers’ 

observation. 


Bright-line 

spectrum. 


The needle was connected with the shorter arm of a lever, at the Other- 
end of which were two spring prickers, moving in the arc of a circle over 
a copper plate, rigidly attached to the telescope body. The dispersion of 
the prism as represented on the copper plate was small, the distance from 
C to G being about two inches. 

The spectroscope was very solidly mounted equatorially, and driven 
by clockwork. 

(p. g.) Between 7.15 and 7.30 a.m., on the morning of the eclipse, 
I marked off very carefully on the copper recording-plate five separate 
reference lines- as follows, the numbers being Kirchhoff s,— viz., 593 (B), 
694(C), 1005(D), 1464, 1523 (E), 1655 ^ lowest line of the three), 
2080 (F), 2308, 2722, 2855(G). 

(p. 10.) At about yh. 48 m. 10 s., or just as totality commenced, I 
fixed my eyes steadily on the solar spectrum. The dark lines suddenly 
changed to intense brilliancy, resembling bright, sparkling threads. At 
the same time, the prismatic colours of the spectrum became intensified* 
and, distinctly defined. The spectrum then became almost black, but 
with the colours still .traceable. Their brightness only lasted 



... Diagram to illustmte llie spectrum observed by Fyers. 

for about a second and a half, or two seconds, when they disappeared 
suddenly, and four bright lines only remained in the dark spectrum. 
The slit of my spectroscope had then to be opened, in order that the lines 

might be more distinctly seen. 

(p. II.) I pricked off carefully each side of each bright .line, except 
694 (C), of which the side nearer D only was marked; I was able to prick 
off each line about three times ; their positions agreeing nearly with C94 
.(C), 1005 (P), 1474, and 2080 (F). , Unfortunately, theife was a certain 
amount of parallax in the instrument which could not be corrected; some 
of the dots appear consequently a little out of position.f. . . . ' 

* “Colours intensified.” This-most probably means became more striking, as seen as 
disconnected threads upon a black background. 

{Note by Capt. Tupman.) The lines > pricked off on the. copper plate during-totality, 
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Just as I had pricked the position of the lines visible during totality 
for the third time, the solar spectrum with its black lines suddenly re¬ 
appeared. 

I subsequently pricked off five times the same reference lines as I 
had marked before totality, in order that a thorough comparison might be 
made between them and the corona lines. 

I examined the blue and violet end of the spectrum during totality, 
but could detect no lines beyond 2080 (F). 

Capt. Tupman. '9* 40'N.) Jaffna, 

, 79“59';E. j. , ijth Dec., i87r, 

MS. Reports of the 1871 Eclipse Expedition. 

Instrument —By the side of the finder was attached one of Browning’s 
five-prism direct-vision spectroscopes, similar to the one used by. 

Mr. Moselev, , 

(p. II.) During totality I took one glance into the spectroscope, the 


,'9 f. 1/ r <1 1 
'Due 


to illiistmle the spectrum observed by Tupman. 

slit of which was sufficiently fine to divide the sodium lines, in the, solar 
spectrum, and was adjusted so that the G and F lines were within the 
field. I saw one bright green line, which I knew to be 1474, and several 
others extremely faint * between C and F, of which I think two were in the 
red. . 

although agreeing fairly w/rr sc, are very far from coinciding with tlie conesponding solar liaes, 
pricked off just before and after totality on either side of the plate. All four’lines were dis¬ 
placed towards the red end to the extent of about 50 (?) divisions of Kirchhoff.. After die 
eclipse the spectrum of sodium was pricked off on another plate, and with reference to the 
solar p was similarly displaced. 

* (jVhtc’p}’ Capt. Tiipnani) The extreme faintness of the hydrogen lines is fully accounted 
for by the narrowness of the slit. 



cxlmnuly fiiiiit 
liiu's hoUvecii 

C; fiml I''. 
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Mr. A. W. Ferguson. 

9* 12' N. ) PuLMOTTE, N.E. coast of Ceylon, 

80° Jo' E. ) i2tli Dec., 1871. 

MS. Reports of the 1871 Expedition. 

Instrument —^An integrating spectroscope, mounted equatorially with 
clockwork, one prism of 60°, and long collimator, with object- 
glass, of such aperture that an angle of about 3° could be taken 
in. The instrument was similar to that used by Capt. Fyers, 
except that it had no recording apparatus. 

ThepoBidonsof the voyagc out from England, on board the Mirzapor'e, I had a 

gjiven by estima* few opportunities of making myself acquainted with the use of the Dublin 
“SHvSfwM spectroscope, and accordingly it was decided that that instrument should 
represent the sphere of my labours. Daily application during the week 

appeared very * * ^ 

«lrc®s«ol^d^aur preceding the eclipse made me thoroughly master of the position of the 
whichjvMe principal lines in the solar spectrum; consequently, notwithstanding the 
failure of the reference spectrum at the critical moment of totality, I was 
able to give with pretty considerable accuracy the position of the bright 
bries I then saw. These were the following, in the order in which they 
appeared to me. For a few seconds after totality commenced, all was 

appearing and 

I F suddenly appeared very bright, and continued of the same 
three green Imcp intensity till totality was over; about five seconds later, three more lines 

between D and ^ ^ ^ 

which I calculated to be 1474 (an exceedingly 
wisdetected, line), D (or a line near D), and a dark-red line so far towards 

the red end of the spectrum that I called it «; I do not think it could 
possibly have coincided with C. 

About the middle of totality a line slightly more refrangible than 1474 
caught my attention by its flickering nature, rapidly appearing and dis¬ 
appearing. Just before the end of totality, three green lines flashed in 
between D (or near D), and 1474, their positions respectively being about 
^th, Jth, and fth of the distance between these two lines, counting from D 
(or near D). 

I therefore saw in all eight lines; and reckoning the intensity of 
1474 as 6,1 should ascribe to the rest the following numbers;— 
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«(=C?). 4 

D (or near D) . . . . -4 

|th between D and 1474 . . • • 3 

^th between D and 1474 . . ■ • 3 

fths between D and 1474 . . . . i 

1474 ...... 6 

The line slightly more refrangible tlian 1474 . 3 

F ...... 5 
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Fexig^on's 

observation. 


I saw no continuous spectrum, and no dark lines. The following is a 
map noting the position of the eight lines I saw. 



Diagram to illustmtc the spectrum observed by Ferguson. 


Mr. H. N. Moseley. 

9® 12' N,) PULMOITE, about 40 miles N. of Trincoinalee, 

80" 50' E.) 12th Dec, 1871. 

MS. Reports of the 1871 Expedition. 

Instrument —Refracting telescope by Dolland, of 3^ inches aperture 
and 33 inches focal length, mounted on an unsteady stand. A 
sextant telescope was attached by a wooden bracket, to serve as a 
finder. Fixed to the 3i-inch telescope was a direct-vision spec¬ 
troscope* of five prisms, its slit subtended an angle of about 
13', at the focal distance of the object-glass. 

The spectroscope was one in which, in order to bring into view The siit™ see 
successive portions of the spectrum, it was necessary to move the slit (the 
slit-plate being for that purpose moved in a slot). I found that when the 
spectroscope was so adjusted as to bring the C and F lines at the same^raLk^* 
time well into the field of view—the position which I considered most *4“^^. 

* {Note by Capt Tupman.) Moselev used a direct-vision spectroscope by Browning, 
with 2 flint and 3 crown prisms. Collimator 5 in. focal length, 0*7 in. aperture. Examining 
telescope 6 in. focal length and 07 in. aperture. Ordinary negative eyepiece. Power of the 
whole combination about 40. 
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BlSes*bi- ^favourable for eclipse observation—^the centre of the slit was far from coin¬ 
ciding with the axis 
of the telescope. 
.... I could not 
therefore rotate my 
spectroscope, as this 
would have rendered 
the finder useless. I 
therefore, just before 
the eclipse com¬ 
menced, placed the 
slit tangential, or 
rather roughly at 
right-angles to the 
line of motion of 
the moon’s centre, 
in order that I 
might have it tan¬ 
gential to the last remnant of the sun’s limb at totality. 

(p. 6.) [When the remaining crescent was quite thin,] the field of view 
of my instrument was occupied by a centred streak of bright light, brighter 
along its middle than at its edges, showing the principal dark lines of the 
solar spectrum, and on each side of the streak by a much fainter solar spec¬ 
trum. Immediately before totality the central streak appeared to break up 
into several smaller streaks separated by dark bands; this appearance being 
due, I suppose, to Daily’s beads. The next thing I saw was the F line 
bright, in an otherwise perfectly dark field. It appeared to grow rapidly 
brighter, as if by flashes of increased intensity at definite intervals.* Perhaps 

, * We would suggest that this appearance may have been, due to vibration of the telescope, 
as' ihe slit was brought up to the east limb. Mr. Moseley mentions that his stand was very 
unsteady, and that he did not touch his telescope until he moved his slit to the moon’s centrci 
It will be seeh that if the telescope had remained fixed, the diurnal motion of tlie sun wwld 
have earned the slit away firom the east limb; but if we assume that the telescope was badly 
balanced, and that the eye end weighted with the spectroscope was slowly slipping downwards, 
it will be seen that the slit would be carried upwards or towards the west limb upon the image 
of the corona. This may possibly account for the order in which the lines were observed. 
1474, which appeared last, would probably, in the region of the chromosphere, be less bright 
than C, Dj, and F. See the remarks on p. $ 68 , with regard to tire relative brightness of the 


tween 1474 and 
D flashed m and 
disappeared. No 
reversion of the 
dark absorption 
lines was ob¬ 
served, although 
it was especially 
watched for. 
After about ten 
seconds the slit 
was moved to the 
moon’s centre, 
but no spectrum 
was seen; then to 
a portion of the 
corona, about ss' 
from the limb, 
where the line 
1474 was ob¬ 
served. 



Diagram constructed to show the places of the slit during Moseley’s 
observation. 
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half a second passed before I saw another line,—and this was a yellow one, Mweiey-* 

^ ^ observation. 

I believe D3, followed instantly by C, which, like F, brightened rapidly, 
and then (F, D3 and C being still bright) appeared what must have been 
from its position and colour 1474, which flashed out apparently brighter 
than any of the other lines, and then seemed to grow duller. I saw no faint 
continuous spectrum between the bright lines. The background appeared 
to me to be quite dark. 

At the moment of totality I watched carefully for a reversal of all the 
lines of the spectrum; as it has been suggested that the sudden reversal 
of all the lines at the instant of totality does not really occur, but that 
observers seeing the sudden appearance of the various bright lines of the 
chromosphere and prominences in the field of view, imagine that they have 
seen all the lines reversed. I paid particular attention to the line E,* and a 
line about half-way between D and E, since these lines are not, as far as I 
know, either chromosphere or prominence lines. I requested Mr. Ferguson 
to watch the same lines in his spectroscope, but neither of us saw any 
■ sudden reversion of all the lines. 

From just before the time when I saw the streaky appearance in my 
spectrum until now, I had not placed my hand to the telescope, because of 
the embarrassing vibration which this produced. The slit had thus by the 
rotation of the earth gradually moved away from the limb of the dark 
moon; and this circumstance may have had something to do with the order 



in which the lines appeared to me. Just before I altered the position of 
my instrument, I saw two faint green lines, close together, flash in between 
the 1474 and D, and then disappear. 

It must be remembered that in order to get a field of view extending 
from C to F, and to lose as little light as possible, I used a very low- 
power eyepiece—far lower than the one which I used to observe the pro- 
1474 line and the C and F lines in the spectrum of the corona, and in the spectaim of the 
chromosphere. 

- Both the E lines have since been seen reversed in the spectrum of the corona. See 
Young’s “Catalogue of Chromosphere Lines,” published in 1872. 

Royal Astron. Soc., Vol. XLI. 60 
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M^eyjs^ minence spectrum before the eclipse. With this eyepiece I was just able 
to see on favourable parts of the sun’s limb before the eclipse, where there 
was a large prominence, C and as very short and bright lines, but I 
was unable to see anything of the chromosphere with it. 

Hence, if the region round the sun from which the light is emitted, 
which gives a reversal of all the dark’ lines during an eclipse, be very 
narrow indeed, it is possible that my instrument may not have had 
sufficient analysing power to show it. 

After totality had lasted about ten seconds, I placed the slit of my 
spectroscope, by means of the finder, on the dark moon’s centre, but got 
no spectrum whatever. I then depressed the telescope, and placed it on 
a very distant part of the corona, at a great distance from the sun’s limb— 
perhaps thirty minutes or more—^but still where the light of the corona was 
plainly visible through the finder; but no spectrum was to be seen. 

I then moved the slit back again on to the dark moon, with the same 
result as before. I then placed the slit on the corona again in the same 
direction as before, still tangential to the sun’s limb, and got the line 
1474. 

X474 seen at 33' On the table beside me was a sketch of the cross-wires of my finder, 
and I hurriedly made a pencil mark on this, showing as nearly as possible 
the position of the sun’s limb in the finder. On consulting this diagram 
afterwards, I found the distance of the slit from the sun’s limb to have been 
about 22'. Of course this determination is very rough, and certainly not to 
be relied on within 5'. As I did this, the sun began to reappear. I. then 
thought I would take a last look, with the slit tangential to the sun’s limb, 
opposite to where the sun was reappearing. I was surprised to see 1474 
still bright, and I watched it for nearly half a minute, till it disappeared. 


Mr. N. R. Pogson, 13° g' N. i Madras, 

80° 20'E. j 6th June, 1872. 

“ Monthly Notices,” Vol. XKxii., p. 331. 


Annular eclipse. 
iJpglit lines seen 
lirst int.-?rnal 
contact, and 
again at the 
l> eoking up of 
theaonulus. 
'I'hey lasted 
fur some 


At the first internal contact (just after a peep in the finder had shown 
me the moon’s limb lighted up by the corona) I saw all the dark lines 
reversed and bright, but for less than two seconds; the thinnest thread of 
sunlight restored them instantly. 
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The sight of beauty, above all, was however the reversion of the lines 5 or 7 seconds' . 
at the breaking up of the limb. All lighted up—reminding me of the 
platinum wire in the Oxford heliometer, seen through the object-glass 
some distance off, when Mr. Johnson was putting on the battery to read 
the scale. The duration astonished me—five to seven seconds; and they 
faded out gradually, not momentarily. I had even time to turn the micro¬ 
meter cross-wires upon the most brilliant line of all, which I took for C 
at the moment, but which the reading clearly showed was B * when all was 
over. 

Mr. Stone. 

29" 14' S. ) Kupfontein, 

40^ E. i i6th AprH, 1874. 

“ Memoirs of the Royal Astronomical Society,” Vol. xlii. 

Instrument—-K four-inch telescope, mounted on a tripod stand, with 
horizontal and vertical motions, and provided with a small finder- 
telescope. Spectroscope —a Browning star-spectroscope, with two 
dense flint-prisms of 6o°. 

(p. 43.) As the time of totality approached, I rested my eye for some'rh.»iit»a. 
time. The diminishing segment of the sun’s disc was then brought into 
the centre of the slit, and carefully kept there until the instant of totality. LSforloiu’' 
At that instant, and for some little time afterwards, the field appeared to 
be full of bright lines of very different lengths. My impression was that bright Jines of 
all the Fraunhofer lines were seen reversed; but this is, of course, only an lcn^h.s.^ 
impression. I can only state as a matter of fact that a very large number 
indeed of bright lines were seen. I had hardly recovered from the sur- “ 

prise at the sight presented, and begun to attempt to count the lines, when thnief’miich'' 
the greater portion of them vanished, and I saw little more than a hydro- 
gen spectrum. It is difficult for me to form any correct idea of the time In the spcctnun 
during which the general reversion—or what I assumed to be the general 
reversion — of the Fraunhofer lines lasted; but I should hardly consider found to corre- 
that it could have been longer than a second. From the shortness 
many of the lines it would have been quite impossible to have seen their ^uous spectrum 

in which dark 

reversion unless the slit had been very perfectly adjusted parallel to 

*** The B line has not as yet, as far as we are aware, been seen reversed in the spectrum of 
the chromosphere. 
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tangent at the sun’s limb at the point of last appearance of the sun. Not 
caring to spend my time upon the spectrum of the prominences, I looked 


out with cer¬ 
tainty. The slit 
was then carried 
outwards, until at 

a distance of , -. 

SJSTtWs up at the eclipse. 

centre 1474 was 
lo.st sight of. 



Diagram to illustrate the spectrum of the inner corona observed by Stone. 


(p. 44.) The outer corona appeared to me quite sufficiently bright for 
the examination which I intended to make. I therefore asked my wife to 
sweep the telescope quite away from the inner corona, out into the middle 
of the branch B, and to keep it directed to that part of the corona until 
I gave further instructions. This was done. On sweeping across the 
inner corona the hydrogen lines were seen extended across the slit; a line 
somewhere in the green, and two or more much fainter lines of less 
refrangibility than the green line, were also seen. There was also a 
pretty bright spectrum which appeared continuous, but the spectroscope 
was swept rather rapidly over the inner corona, and I do not feel myself 
in a position to speak with any great certainty of its spectrum. 

Spectrum of When the telescope had been fairly directed to the middle of the 

branch B,* the spectrum was carefully examined. I could, in the spectrum 
of this part of the corona, only distinguish one bright line. If there were 
any other bright lines present, they were so much fainter than the line 



Dia^am to illustrate the spectrum of the outer corona observed by Stone. 


referred to that I could not, after a careful examination, see them. But 
besides the one bright line there were certainly dark or absorption lines 
present in the spectrum, although they were seen with great difficulty. 
I next asked to have the telescope slowly moved towards the extreme 
visible limit of the branch B, and requested that this should be continued 

See the woodcut given in Yol. xliii., p. 43. 

t The dark lines seen by Mr, Stone are not given in the woodcut, as their places were not 
determined. 
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until I stated that I had lost the bright-line spectrum. This was done, stone-s, 
This line, which extended across the slit, gradually became fainter, until I 
lost sight of it from extreme faintness. 

At that time my wife states that the extreme visible limit of the 
branch B had been reached (judged from its position on the cross-wire 
of the finder), and that the moon’s limb, but not all of the inner corona, 
was out of the field of the finder. The field of view of the finder is very 
nearly three diameters of the sun, and the part of the corona under 
examination when the line-spectrum was last seen must therefore have 
been more than a degree from the sun’s centre. 

This examination having been completed, the telescope was again po^ limes seen 
directed to somewhere about the middle of the branch B. The small 
telescope of the spectroscope was undamped, and the spectrum examined 
from end to end with the greatest care; but I could not perceive any other 
bright line than the one seen before. The telescope of the spectroscope 
was then clamped, and a careful bisection made with the micrometer wire. 

The telescope was then left untouched; but another examination for 
the pre.sence of absorption lines was made, with the same result as before. 

I felt convinced of their presence, but they were very faint and seen with 
great difficulty. 

As soon as the totality was over the micrometer was read, and a 
bisection of the line E and the nearest of the 6 lines made, to prevent any 
possibility of mistake. 

The bright line turned out to be line 1474 of Kirchhoff’s scale. The 
wave-length from my observations was 53*2, which appears to differ 
about the breadth of the D lines apart from the value determined for the 
line seen in the spectrum of the corona by Young. I was not certain, 
however, that the line measured by Young belonged to the outer corona. 

The inner corona extends in some directions to 10’ or ii’ from the 
sun’s limbs. At one of the most important of the Indian stations at 
the eclipse of 1871, it is reported that there was no visible spectrum of 
the corona at 5' from the sun’s limb. The difference, however, between 
the wave-length of the line examined by me and that examined by 
Young is smaller than I could answer for with my dispersion, and I have 
no doubt now of the identity of the wave-lengths of the lines seen; but 
I should have been most reluctant to have assumed this vrithout proof. 
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Stone-*. My observations refer to the outer corona; and I knew, and know, of no 
grounds upon which the identity of the inner and outer corona could have 
been assumed. I therefore regarded, and regard, the determination o^ 
the wave-length of the line seen as important, 
atminaiyof (p. 46.) My spcctroscopic examination of the corona was almost 

entirely confined to the outer portions. I cannot, therefore, speak with 
confidence of the spectrum of the inner corona. My plan was to confine 
my attention to the outer corona, and to this plan I adhered. I do not 
regret the restrictions thus imposed upon myself; and should I ever have 
the good fortune to see another total solar eclipse, I would restrict myself 
in like manner to one or two points which I deemed important, although 
of course not necessarily the same as those to which I confined my atten¬ 
tion in 1874. 

All I can say with respect to the spectrum of the inner corona 
amounts to this: that I saw the hydrogen spectrum over a considerable 
portion of it, with the lines the full length of the width of the slit; that 
I saw a bright line which I have every reason to believe to be the same as 
that seen in the spectrum of the outer corona, and two—I believe three— 
fainter lines of less refrangibility, and a spectrum which appeared to me 
continuous, hut rich in red light I believe that the Fraunhofer lines were 
not visible in the spectrum of this part of the corona ; but my examina¬ 
tion was, as I have stated, too imperfect to allow me to express any 
confident opinion upon the point. In the spectrum of the outer corona 
I feel certain that the Fraunhofer lines were present. 

No attempt was made to observe the general reversion of the Fraun¬ 
hofer lines at the end of the totality. 
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SUGGESTIONS FOR SPECTROSCOPIC OBSERVERS OF FUTURE 

ECLIPSES. ♦ 

Suggestions prepared by Prof, Yoimg in 1871 .* 

1. Observations of the instant of first and last contact by means of the occiiltation and 
reappearance of the chromosphere. 

2. Careful examination of the cusps during the partial phase, to ascertain if the moon's 
limb appears to modify in any way the spectrum of the chromosphere. 

Brushes of red light have been reported by some observers as appearing at the cusps : if 
so, what is their spectrum? 

3. Look for a stratum close to the limb of the sun, giving a nearly continuous spectrum 
just before the eclipse becomes total; and at the moment of totality giving a spectrum in which 
the dark Fraunhofer lines are all reversed. 

Pretty high dispersive power, and a very accurate adjustment of the slit in the exact focus 
of the collimator, are essential \ also care in placing the slit exactly tangential to the solar 
image, and precisely in its plane. 

The observation is important. Though unlikely, it is certainly not impossible that some 
unusual chromospheric storm, such as Mr. Lockiyer has once seen, may have produced the 
phenomenon observed by Mr. Pve and myself. 

4. If the stratum is found, determine the precise duration ot the reversal of the lines at 
the commencement of the loUility by means of a chronograph, and repeat the observation at 
the rcapi:)carancc of the sun, in order to ascertain the thickness of the layer, 

5. During the partial phase, especially near the time of totality, examine with the highest 
dispersive power available the more refrangible portion of the spectrum, for new prominence 
lines. If an observer can be spared, this ought to be done also during the totality. This 
upper portion of tlio spectrum needs to be much more thoroughly studied than has been 
done. 

6. With a spectroscope of high dispersive power attached to a telescope of large angular 
aperture, giving an image of the sun not more than i cm. in diameter, examine the spectrum 
of the corona for new lines; especially determine whether there are any between Dgand 1474. 
For this purpose the slit may bo slightly widened. Also note the extension, if any, of the 
hydrogen lines above the chromosphere and upon the moon’s disc. 

7. With the same instrument and widely-opened slit search for monochromatic radial 
beams; and if any such exist, they can be seen through the 1474 line, in the same manner 
as the prominences arc studied through C and F. * 

In this way the structure of the corona will also probably come out more distinctly, being 
cleared of the diffuse light from other sources. 

8. Place a Nicol’s prism in front of the slit of the instrument, and note the effect, if any, 
of its rotation Upon tlie spectrum of the corona But, on account of the partial polarization 

* Published in the “United States Coast Survey Report'” for 1870, Appendix No. 16, pp. 42-3. 
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of the light in its refraction through the prisms, any results thus obtained must be received with 
reserve, and carefully checked. 

9. Examine the appearance of the sun through a so-called meteor-spectroscope (having no 
slit or collimator). So much of the corona as gives the monochromatic light will be distinctly 
seen, while the rest will be made indistinct. The same object may be obtained by looking at 
the sun with the eye naked, and armed with a small telescope, through a prism ; or, better, a 
train of five or six prisms. 

10. Repeat the observations of Prof. Pickering in 1869, and of Messrs. Abbay and Pye 
in 1870, with an integrating spectroscope—a simple chemical spectroscope, unattached to 
a telescope. There remain discrepancies which need to be cleared up. It is exceedingly im¬ 
portant that, in all cases when possible, the observer of the spectroscopic phenomena of totality 
should have had his eyes carefully prepared by previous seclusion in darkness for some four or 
five minutes. 


Further Suggestions. 

1. As the solar crescent becomes narrow, an observer provided with an analyzing spectro¬ 
scope of large dispersion should bring his slit up to the cusp, and examine the bright lines in 
the solar spectrum, especially those which Prof. Henry Draper has identified with lines in the 
spectra of oxygen and nitrogen. He should notice whether any of them can be traced beyond 
the rest of the solar spectrum, or whether they are dimmed or are entirely absent in the part 
of the spectrum corresponding to the extremity of the cusp. If they arc found to be absent, 
he should record the distance from the cusp at which they are last visible ; and the manner 
in which they are lost sight of should be carefully observed. Thus, for cxami)lc, it should 
be noted whether they degrade rapidly in intensity, whether they all extend to the same 
altitude, and whether they grow narrower before disappearing. The manner in which the 
dark lines of the solar spectrum are prolonged into the bright linos of the chromosphere, 
which may be visible at the cusps, should also be studied. 

2. The spectrum obtained from the cusp when the crescent is very natrow might be 
photographed with an analyzing spectroscope. 

3. An attempt to photograph the spectrum of the reversing layer might be made with an 
ordinary short-focused camera, mounted with a prism in front of the lens on an ordinary stand 
without clock motion. The exposure should be made by depressing a button, or by some other 
simple method, by an observer with a direct-vision integrating spectroscope, at the moment 
when he first sees the bright-line spectrum. The camera should be focused for the violet end 
of the spectrum. A prism of 45®, of flint glass of very moderate density, would give a dis¬ 
persion of more than two degrees between the C and the H images, and a still greater 

* It is, perhaps, hardly necessary to mention that the prism ought to cover the whole aperture 
of the camera lens. If it does not, a stop should be made use of. The refracting edge of the 
prism should, of course, be turned so as to be parallel to a tangent at the centre of the disappearing 
crescent 7 
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dispersion for the photographic spectrum. If, therefore, a camera of only ten inches focus 
were used, a spectmm of nearly half an inch in length between the C and the H images would 
be thrown upon the plate. 

4. The disappearance of the crescent might be observed with a spectroscope of high 
dispersive power, without a slit, attached to a telescope. The eye should be shielded at the 
commencement of the observation by a wedge of dark glass, which should not be too rapidly 
withdrawn. The observer who makes this observation .should familiarize his eye with the 
grouping of some of the bright lines of the spectrum, as well as with the grouping of some 
of the adjacent Fraunhofer lines which have, been seen reversed at the base of the chromo¬ 
sphere, and should endeavour to determine whether any images corresponding to the bright 
lines are seen at the. moment when tlie spectrum first ceases to be continuous. 

5. After the commencement of totality, the relative brightness of the red and the violet 
end of the continuous siDCCtnim of the corona should be compared with the relative brightness 
of similar parts of some standard continuous spectrum, which can afterwards be compared with 
the solar spectrum. In observing the continuous spectrum of the corona, the slit, which should 
correspond to an arc of, say, 10', should be placed radially to the sun’s limb, and it should be 
noted whether the red end of the spcctnim is relatively brighter on the side of the field cone- 
sponding to the moon’s limb than on that corresponding to the upi)cr parts of the corona. 
A similar observation should be made when the slit is placed across the edge of a rift, with 
regard to the relative brightness of different parts of the continuous spectrum from the matter 
within the rift, and from the brighter part of the corona. 

6. 'J'he continuous spectrum of tlie corona might also be observed with an analyzing 
spectroscope and a double image prism,**' placed so that the two oppositely polarized images 
of the spectrum arc seen side by side just touching each other. With the slit of the spectro¬ 
scope placed radially to the sun’s limb, the observer should note the intensity of different parts 
of the spectrum in the two images. If the spectroscope is furnished with a single moderately 
dense ilint-glass prism of 45", the depolarization caused by tlie inclination of tlie surfaces of 
the prism will not bo suflicient, judging from the polarimcter observations of 1870 and 1871, to 
counteract the radial polarization of the corona. And if an excess of red light t is emitted by 
incaiulosccMit ixirticlcs in the lower parts of the corona, the observer may expect to find 
a greater dirierenco between the brightness of the two images of the violet end of the spectrum 
than is observable in com])aring the two imagc.s of the red end. 

7. The observation of Rksimuhi should be repeated with a prism of rather larger angle t 

* The reason for preferring a double-image prism to the Nicol’s prism, recommended by Prof. 
You NO, is llial much less light is lost in the passage of a ray through a double-image prism than 
in its passage through a Nicol, and there will also be an advantage in having the two oppositely 
polarized images in the field at the same time for comparison. 

+ Sec the note on pp. 353 and 354, referring to StojnJ'I’s observation respecting the richness 
of the rod end of the continuous si)eclriim of the corona. 

J The i)rism used by Ki-'.SPKJiir gave a dispersion of 12' between the C and the F images. 
With a prism of 30'', of Hint-glass of moderate density (such as that given as No. 23 in Fraunhofer’s 
tabic of refractive indices), the distance between the C and the F images would coircspond to 
twenty-four ininulcs of arc. The power used with the telescope should not be too high, but 
should be adapted to utilize the whole of the light derived from the object-glass, 
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in front of the object-glass, and a low-power eyepiece. The observer should especially notice 
whether any rifts or structure corresponding to the coronal structure which is seen in photo¬ 
graphs and with the naked eye, can be recognised in the monochromatic images. The instru¬ 
ment might be mounted so as to describe a cone round the sun’s place, with a semi-vertical 
angle equal to the deviation of the prism. The first observation might be made with the edge 
of the prism approximately parallel to the sim’s axis, so that the equatorial regions of the 
monochromatic images would be most displaced. The telescope and prism should then be 
turned so as to displace the images in the direction of the sun’s axis, and permit of the 
examination of the polar regions of the monochromatic images. 

8. The D3 line and faint lines between Dg and 1474 should be searched for in the lower 
regions of the corona. For this purpose an analyzing spectroscope of low power and small 
dispersion should be made use of. The slit should not be too widely opened, and all 
extraneous light should be excluded from the field.* A diaphragm might be placed in the 
principal focus of the observing telescope, which would just exclude the C and 1474 lines. 
The region above F should also be examined. 

9. The relative brightness of the 1474 line, and of the hydrogen lines in the spectrum of 
the corona, and of the same lines as seen in the spectrum of a prominence, should be com¬ 
pared. If the faint lines between 1474 and D3 are visible, their relative brightness at various 
altitudes should be noted. 

10. An observer using an analyzing spectroscope of one prism, with a collimator and 
telescope constmcted to utilize the whole pencil, should endeavour to determine the distance 
from the sun’s limb to which the 1474 line can be traced, in the neighbourhood of the sun’s 
poles as well as in the equatorial regions. 

The area of tlie hydrogen region and the faint line regions should also be similarly 
explored, and the observation of Herschel with regard to the 1474 line extending into 
the area of the rifts should be carefully repeated. 

In making these observations, the observer should assure himself that no dispersion of 
light is caused by cloud or particles floating in our own atmosphere which would be sulheient 
to vitiate his results. If the lines of the prominence spectrum cannot be detected extending 
upon the disc of the moon, it may probably be assumed that the fainter light of the corona is 
not sensibly dispersed. A. C. Ranyard’, 1877. 


* It seems evident from former observations that the light of the continuous spectrum of the 
corona is quite sufficient to permit of moderately fine cross-wires being seen. With these the position 
of the faint lines might be registered. 



CHAPTER XLIV. 


PHOTOGRAPHS AND DRAWINGS OF THE CORONA. 

The number of drawings of the corona which have been published 
is so great that it would have involved considerable expense to haveSSSted^t 
attempted to reproduce them all. We have therefore restricted our¬ 
selves, in the selection which it was necessary to make, to a few of 
the earlier pictures of the corona, and to the unpublished drawings of 
later eclipses that have come into our hands which do not appear to 
be mere diagrams intended to illustrate the general effect observed. To 
make the collection more complete, a few 'woodcuts are added of some 
of the more remarkable published drawings of the corona, and plates 
are given at the end of the volume of the more important photographs* 
of the corona made previously to the eclipse of 1875. 

In order to facilitate the comparison of the drawings of the corona Scale anti orienta- 

^ liuu of woodcuts. 

of which illustrations are given, all the woodcuts, with the exception of . 
a few which would have been too large for the page, have, in pumuance 
of a suggestion of the Astronomer Royal, been made on one scale, 
and the coronas have been turned round, or oriented, so as to bring 
the sun’s axis vertical upon the page with the north pole uppermost. 

The data arc always given from which the position of the sun’s axis 
has been determined. It will be seen that in the case of the litho¬ 
graphs and steel plates at the end of the volume, the rule with 
regard to the uniform scale has not always been followed, as it would 
have been difficult to have given the details visible on some of the 
photographs on as small a scale as that adopted for the woodcuts— 

* 'J'licso do not include l/jrd J.7Nr>SAY’s iiliotograjih of the corona of 1870, which was 
so fogged as to be useless, nor pholograiihs of prominences taken (hiring solar eclipses— 
such as Ihoso of Mr. Dk i,a Run, taken during the eclipse of i860, tliose of Colonel 
Tennant, taken during the eclipse of 1868, or tliose of Professor Himes, taken at Ottumwa 
during the eclipse of 1869; though some of tliese, especially the Ottumwa photographs, 
show some of the brighter stracture of the lower parts of the corona. 
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viz., I 25 indies for the moon’s diameter. The lithographic plates from 
the photographs of the eclipses of 1851, i860, and 1869, and the plate 
from the Jerez photograph of 1870, as well as the steel plates from 
Lord Lindsay’s and Colonel Tennant’s photographs of the eclipse of 
1871, have consequently been made on double the scale of the wood- 
cuts, or 2’5 inches for the moon’s diameter. The large plates, showing 
the structure visible on the 1871 photographs, are on eight times the 
scale of the woodcuts, or 10 inches for the moon’s diameter. 

determining the orientation of drawings upon which the position 
the north point or other orienting lines have not been marked, it 
has been assumed that the highest part of the drawing upon the page 
corresponded to the highest part of the corona above the horizon, unless 
there appeared to be sufficient evidence that the drawing .corresponded 
to the inverted image, or had been oriented by the draughtsman in 
some other manner—^for example, with the north or south point upper¬ 
most. My thanks are due to Mr. Chaistie and Mr. Martii for 
having checked most of the calculations necessary for this purpose. 

In casting the eye over the pictures of the corona which have 
been brought together in the present volume, the reader may possibly 
in the first instance be more struck by the dissimilarity of the drawings 
than by their likeness. But when we remember the short time during 
which totality lasts, the various matters to which the attention of the 
observer may be directed, the different methods which he may select 
for representing what he sees,* and the difficulties which even a skilled 


Difficulty of 
drawing the 
corona. 


* Many observers give an outline intended to indicate the extreme limits of the area 
within which they have been able to detect the light of the corona—an area which, it should 
be remembered, depends upon the dearness and illumination of the surrounding sky, as well 
as upon the condition of the observer’s eye. Within this area they have added shading 
which, it may no doubt always he assumed, has been added after totality, and corresponds 
with the observer’s memory of the relative brightness of the different parts of the corona. 
A few observers give contour lines indicating areas of greater brightness. Others attcrn2)t 
to give outlines of such of the brighter structures within the field of the corona as caught 
their attention during totality. Others, again, make drawings in which the api)earancc 
presented by the corona is combined with rays indicatmg tlie dazzling appearance of the 
prominences and chromosphere in the lower parts of the corona. Confusion also arises 
from the very different methods which different draughtsmen employ for representing bright 
areas and various intensities of shade or brightness. 
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artist encounters in attempting to represent an object like the corona,* 
it is perhaps remarkable that there should be as much similarity between 
the various drawings and descriptions of the corona as will on a careful 
comparison be found to exist. 

The discrepancies between the drawings of the corona which were^Sy 
examined without having been first oriented and reduced to a common 
scale appeared so great, that up to a recent period many astronomical 
writers doubted the existence of the corona as a solar appendage, and 
believed that it was principally due to atmospheric causes. An ex¬ 
amination of the drawings made during the eclipse of i860 would, 
however, have been enough to convince an impartial critic that certain 
curved and crossing rays were seen at similar parts of the corona by 
observers at different stations; and an examination of the drawings and 
photographs made during later eclipses still more clearly shows that 
similar rays and curved structures are visible in the corona from stations 
several hundred miles apart. The corroborative evidence with regard to 
the details of the corona which have been observed during different 
eclipses will be discussed in the sections of the present chapter devoted 
to the separate eclipses. 

It will probably facilitate the comparison of the drawings and 
photographs of the corona referred to in the present chapter, if atten¬ 
tion is in the first place directed to the laws which appear to hold with 
regard to the arrangement of the structure of the corona which was 
visible during the eclipse of 1871. It is evident that the corona changes 
greatly from eclipse to eclipse; but owing to the excellence of the 
photographs taken during the eclipse of the I2lh December, 1871, we 
are probably better acijuaintcd with the corona of that date than with 
any other. 

The Corona observed during the Eclipse 0/ 1871 . 

If the reader will turn to the steel plates from the photographs 
of the 1871 eclipse, he will observe two marked rifts—one to the 

* These difficulties will more readily be appreciated when we remember the discre¬ 
pancies which exist between the drawings of a well-known telescopic object like the nebula 
in Orion—an object which may be observed for many hours at a time, and with which 
the draughtsman can, if he wishes it, repeatedly compare his drawing. 
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north and the other to the south. The line joining the base of these 
rifts divides the corona into two halves, which are roughly sym¬ 
metrical. It will be noticed that the line about which the corona 


Synclinal groups 
and synclinal 
zones. 


Structure within 
the polar rifts. 


appears to be symmetrical does not coincide with the sun’s axis. 

On each side of the great northern and southern rifts are groups 
of incurving structure, which occupy an arc of some 40° on the moon’s 
circumference. The curved rays on either side of these groups all bend 
inwards, and the straighter rays appear to be inclined from the radial 
direction towards parallelism with the axes of the groups. It will be 
convenient to speak of these groups of incurving structure as synclinal 
groups, and of the zones of which they form a part as the northern 
and southern synclinal zones. We shall speak of the region between the 
two zones as the equatorial region, and of the regions surrounded by 
each of the zones as the northern and southern polar regions. 

Continuing our examination of the plates from the 1871 photo¬ 
graphs, it will be seen that in the polar regions there are several 
narrow straight or but slightly curving rays, none of which are quite 
radial to the sun’s limb; there is nothing definitely to guide the 
judgment in determining whether these rays spring from the area imme¬ 
diately about the sun’s poles, or whether they belong to the zones of 
synclinal structure, and are only seen in the polar regions by projection. 
On the one hand, it will be noticed that these rays do not exhibit a 
branching structure or double curvature, such as is observable in some 
of the rays at the edges of the groups of synclinal structure; but on 
the other it will be borne in mind that rays curving from or towards 
the observer would be projected into apparently straight rays, and 
possibly some of the structures which have the appearance of branching 
rays in the synclinal groups may be due to rays of different curvature 
seen projected one upon another. Rays similar to those at the edges 
of the synclinal groups upon the limb would, if springing from the 
nearer or further parts of the synclinal zones, be seen projected in the 
polar regions to a considerable altitude above the sun’s limb—probably 


quite as high as the rays visible in the photographs. 


^ys^^mdined to On the supposition that these rays belong to the synclinal zone, their 
inclination to the radial would indicate that they are not only inclined 


I 
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away from the sun’s axis, but that they are also inclined to the east or 
west. It is worthy of remark that inclination to the radial cannot be Indinadon 

to the radial 

a mere effect of perspective. For a line passing through the sun’s 
centre could not be projected so as not to be radial to the sun’s 
limb. We have, therefore, evidence that many of the rays, especially 
those seen towards the edges of the synclinal groups, are inclined at 
considerable angles to the normal to the surface of the photosphere. 

It is difficult to conceive how explosions within a gaseous body like the 
sun can give rise to oblique rays, but the evidence for the existence 
of such rays in many coronas, besides that visible during the eclipse of 
1871, is overpowering. Some of these oblique rays are straight, or 
nearly straight, while others show considerable curvature, and others Curved ra3rs. 
bend over in one direction in their lower parts, and are again carried 
slightly in a contrary direction above. This double curvature or con¬ 
trary flexure is also evident in some of the tree forms, which on a 
gigantic scale remind the observer of a common type of prominence 
to be seen in the chromo.sphere. 

The existence of these curving forms and rays showing COntr3.rV lilvidcnccwtH 

. y o respect to the 

flexure is a matter of considerable importance, as they appear to indi- 
cate the existence of an atmosphere with currents carrying the matter 
of which the structures are composed with different velocities at different 
altitudes. The tree-like structures also seem to indicate the spreading 
out within a resisting atmosphere of matter rising from below. It will 
also be remembered that the observations of some spectroscopic ob¬ 
servers * point to the existence of a gaseous envelope extending to a 
height of at least 8' or 10'^ aliove the sun’s limb, and giving lines which 
are equally bright within the area of the rifts and upon the brighter 
structure of the corona. 

On turning to the groups of coronal structure given in Plates X. 
to XVII., it will be noticed that none of the troe-like expansions are to K^rlLt 
be found in the upper half of the corona, though there are several forked ° 
and curving rays whose form it seems difficult to account for by the 
action of explosive forces and gravity alone; take for example the 

* pp. 365-67. The observations of ProF. Eastman made during the eclip.ses of 

1878 also point to the same conclusion. 



488 


Photographs and Drawings of the Cot ona. 


No evidence 
of the action 
of a r^lfflve 
force in the 
corona driving 
matter away 
from, the sun. 


forked summit of 17 in the F group, ajnd the curved and branching 
structure y in the H group. It will, however, be seen that there were 
more straight rays, and fewer contorted structures (indicating the exist¬ 
ence of a resisting atmosphere), in the upper part of the corona of 1871 
than in the lower part. 

The forms of the structures do not seem to afford evidence of a 
repulsive force similar to that which drives the matter of a comet’s 
tail away from the sun. On the contrary, forms like A 9 seem to indi¬ 
cate that the bright coronal matter occasionally falls again towards 
the sun in a stream or mass, after having been driven upward into the 
higher parts of the corona in an oblique direction. In most instances, 
however, the rays which extend into the outer parts of the corona grow 
gradually fainter in their upper parts without exhibiting any change of 
direction. Many of these rays grow somewhat broader, and a few 
appear to have spurs or branches, or are forked near their summits. 
See for example C a, D jS, F >7, G a, and G cr. 

In passing from the lower to the higher parts of the corona, it 
will be noticed that there is no abrupt change in the brightness of 
the corona, such as might be expected to correspond to a region of 
dissociation, or to any other abrupt change in the physical state of the 
coronal matter. 


General Symmetry of the Corona with respect to the Sun's ^'Ixis. 

A casual observer examining the woodcuts made from the oriented 
drawings of the corona must be struck with the symmetry with regard 
to the sun’s axis, or with regard to a line not very far removed from 
the sun’s axis, which most of the pictures of the coronas which have 
been observed during the various eclipses exhibit. This symmetry is 
strikingly seen in the photographs taken during the eclipses of 1851, 
i860, 1869, and 1871, but is not so evident in Mr. Brothkrs’ photo¬ 
graph of the eclipse of 1870. It is, however, very traceable in the 
denser photograph of Mr. Willard, taken at Jerez during the same 

of the 1870 drawings. It will be noticed that 
nm*s tuds. * in most instances there is a difference of some 5° or io° between the 

position of the axis of symmetry and the sun’s axis. In order to deter- 
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mine the position of the projection of the sun’s axis upon the photo¬ 
graphic plates, it was necessary in the first instance to find the position 
of the north point, or of a line corresponding to the direction of the 

sun’s diurnal motion, upon fhe plate. The method by which these 

orienting lines have been laid down will be explained in detail in 
describing the different photographs.' It is only necessary here to draw 
attention to the fact that, in the case of the 1869 and 1871 photo¬ 
graphs, the error in the position of the north point probably does 
not amount to as much as 5°. The position of the sun’s axis with 

regard to the north point has been calculated by making use of 

Carrington’s elements of the position of the solar equator. 

It will be seen that the drawings of the corona, which are not Twodjwwsorco- 
mere diagrams intended to illustrate the general effect observed, mayMidSS^®”^ 
be divided into two classes: i. Drawings in which the observer has 
attempted to represent the structures within the field of the corona 
which caught his eye during totality; and, 2. Drawings in which the 
ob.server has attempted to indicate the limits of the area within which 
he could detect the light of the corona, or in which he has given 
contour lines, or shading, corresponding to areas of equal brightness. 

A connection can usually be traced between the two classes of 
drawings, for the groups of coronal structure are found to correspond 
to the brightest* parts of the corona; and the contour lines marking 
out the limits of the coronal area, or of the areas of greater brightness 
within the corona, usually rise to the greatest height above the moon’s 
limb at places corresponding to the principal groups of coronal struc¬ 
ture. Thus where the corona is given with a quadrilateral outline in 
drawings of the one class, rays or groups of structure are shown in 
drawings of the other class in positions corresponding to the diagonals 
of the quadrilateral. 

It will be found that as a general rule the outline or contour 
drawings of the corona are rather more symmetrical with respect to 
the sun’s axis than drawings in which the observer has attempted to 

* This is shown to be the case hy the photographs in which the coronal structures 
are to be traced by means of the denser photographic action to which they have given 
rise. See also the observation of Wilson with a dark wedge during the eclipse of i860. 

Roy.\l Astron. Soc., Vou. XLI. 62 
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depict the rays and brighter structures within the corona; and a little 
.ymmetneai consideration will show that, however symmetrical may be the arrange¬ 
ment of the rays and structures with respect to the sun’s axis, the 
appearance of symmetry must be greatly interfered with as they are 
seen in projection by an observer on the earth. Rays inclined to or 
from the observer would have their apparent inclination with respect 
to the sun’s axis materially altered, and long rays in the nearer and 
further parts of the corona would frequently appear to spring from a 
part of the sun’s limb corresponding to a different zone of helio¬ 
graphic latitude. In examining the drawings showing coronal rays, 
and the photographs in which coronal structure can be made out, 
these considerations must continually be kept in mind. 

Symmetry of the drawings and photographs of the Coro7ia made during 

vaiHous eclipses. 

^7i5'3-—It does not seem probable that there can be any serious error 
in the orientation which has been adopted for the drawings of Cotes 
and Walker, as it makes “ the longer and brighter branch of the 
cross lay very nearly along the ecliptic,” as mentioned in the text. The 
drawings thus represent a roughly symmetrical corona, with rays that 
extended to a great distance from the sun’s limb in the equatorial 
regions, and rays in the polar regions which also attracted the atten¬ 
tion of the observers. Cotes mentions that the shorter branch of the 
cross which corresponded with the polar rays “was so weak” that he 
did not constantly see it. The crossing lines were probably intended to 
limit the length of this branch, and not to represent coronal structure. 

1766*2.—In the one drawing which we have of this eclipse, the 
symmetry of the corona with regard to a line inclined some 20“ to the 
sun’s axis is moderately evident. The position of the sun’s axis must, 
however, be considered as only very approximately determined. 

1842*5.—The drawings of the corona which were made during this 
eclipse appear to be mostly mere diagrams illustrating the general effect 
observed. The drawing by Biela, however, of which a plate is given 
in the Annalen der Viener Sternwarte, vol. xxii., shows a great arm 
of light extending from the moon’s western limb to a distance of more 
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than a solar diameter. Biela mentions that other observers SEW 8 . Symmetry of the 

. , /- 1 <1 • 1 /* 1 coronas of vaiious 

Similar excrescence from the other side of the corona. He was using 
a telescope with a small field, and only observed the western section 
of the corona. 

1851‘6.—The symmetry of this corona with regard to a line not 
very far removed from the sun’s axis is well shown in the daguerreot37pe 
taken at Konigsberg (see Plate 2). The position of the sun’s axis must, 
however, be considered as only very approximately determined. The 
drawings made during this eclipse appear to be mere diagrams illus¬ 
trating the general effect observed. 

18587.—A certain amount of symmetry with respect to the sun’s 
axis is to be traced in the only drawing we have of this corona. The 
coronal rays extend to the greatest distance from the sun’s limb in the 
equatorial regions, and the four great groups of incurving rays are, 
roughly speaking, symmetrically arranged with respect to the sun’s 
axis. 

i86o‘ 5.—The symmetry of the corona visible during this eclipse with 
regard to a line not very far removed from the sun’s axis is evident 
from the photographs taken at Dcsierto de las Palmas (see Plate 3). 

The two narrow rifts, or gaps, a little above the centre of the east 
and west limbs are due to a wire which was stretched across the 
field just in front of the photographic plate. Assuming that the wire 
was correctly placed in an east and west position, it does not seem 
probable that the orientation which has been adopted can be in error 
as much as 10°. The axis of symmetry does not appear to coincide 
accurately with the sun’s axis, but the angle between the axis of 
symmetry and the sun’s axis is probably not as great as the probable 
error of the orientation. The symmetry of the corona is also well 
shown in the drawing made by Tempel. 

18677.—In the one drawing we have of this eclipse, the symmetry 
of the corona with respect to the sun’s axis is clearly marked both as 
regards the great rays in the equatorial regions, and the curving rays 
at the poles. 

i868‘6.—The curving rays in the drawing by Pope Hennesst seem 
•to indicate a symmetry of this corona with regard to a line not very 
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far removed from the sun’s axis. Pope Hennessy’s drawing has been 
oriented by means of the prominences, which are not very accurately 
given; and the position of the sun’s axis as laid down in the wood- 
cut must therefore be considered as somewhat doubtful. The drawings 

by Bullock and Sutton, though very different from that by Pope 

PIennessy, show a decided symmetry with respect to the sun’s axis. 
The drawings by Pogson, Walker, and Winter, given in Pogson’s 
eclipse report, are of the quadrilateral type, and are roughly sym¬ 
metrical with respect to the sun’s axis. The orientation of all these 
drawings may be easily recognized from the position of the great 
prominence, which was situated at about 6o° from the north point of 

the sun’s axis towards the east. The five drawings of the corona 

given in Stephan’s report also appear to be roughly symmetrical with 
respect to the sun’s axis. 

iS6g‘6 .—The symmetry of the corona visible during this eclipse with 
regard to a line not very far removed from the sun’s axis, is evident 
from the photograph taken at Shelbyville (see Plate 4). According to 
the orientation which has been adopted’, there seems to be an angle 
of some 10° between the axis of symmetry and the projection of the 
sun’s axis. The orientation adopted in Plate 4 was obtained by 
means of the prominences, which were identified with prominences 
shown upon the Ottumwa photographs. The position of the promi¬ 
nences in the Ottumwa photographs was obtained from cross wires 
in the field of view; and unless the wires were very carelessly placed 
in position, it seems improbable that the error in the orientation of 
Plate 4 can amount to as much as 5". Schott’s drawing corresponds 
with the photograph as to the position of the chief groups of coronal 
structure; and though there is a ray or group of structure in the 
eastern equatorial region to which there is no corresponding ray in 
the western equatorial region, the drawing on the whole represents the 
corona as symmetrical with respect to the sun’s axis. The drawings 
by CuTTS, Meek, and M'Leod, of which lithographic copies are given 
in Figures 5, 9, and 12 of Plate 25 of the United States Coast Survey 
Report for 1869, fairly correspond with the drawing by Schott : all of 
them show the four great rays or groups of structure in the N.W., 
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N.E., S.E., and S.W. sections of the corona. Blake’s outline drawing’, symmetry 
given on p. 30 of the United States Coast Survey Report, shows the 
corona as roughly quadrilateral, the angles of the quadrilateral corre¬ 
sponding with the four above-mentioned groups of structure. East- 
man’s drawing, given on p. 105* of Appendix II. of the Washington 
Observations for 1869, shows four marked groups of incurving coronal 
rays; but though these are arranged nearly symmetrically about the 
sun, they are not symmetrically arranged with respect to the sun’s 
axis, and do not correspond in position with the chief rays or groups 
of structure shown in the other drawings. Gilman’s coloured drawing, 
given as Plate xii. of the Washington Observations, would seem to 
represent the appearance of the corona as seen by an observer whose 
eyes were dazzled.f It will be noticed that the prominences do not 
correspond (or only correspond very badly) with the prominences in 
the photographSj and probably much reliance cannot be placed upon 
the outline of the corona, but it is worthy of remark that the area 
of greatest brightness has a quadrilateral form, which, when properly 
oriented, is seen to be roughly .symmetrical with respect to the sun’s 
axis. 

iSjO'g. —The symmetry of the corona visible during this eclipse is not 
very evident from the photograph of Mr. Brothers (see Plate 6), which 
was taken at Syracuse, through a gap in passing clouds towards the 
end of totality; but in the Jerez photograph,(see Plate 5), in which the 
photographic action has evidently been more intense than in the 
Syracuse photograph, the superior brightness of the corona in the 
equatorial regions is at once evident; and if contour lines are traced 
corresponding to areas of equal intensity of the photographic action, 
a certain degree of symmetry with respect to a line not very far 
removed from the sun’s axis is easily recognizable. It should, how- 

See also I’late ix. at the end of the same volume. It is possible there may be 
some error in the orientation of these drawings as far as regards the corona, but the 
prominences appear to be rightly placed witli regard to the orienting lines which are 
gpven; most of the'prominences, though roughly drawn, can be recognized, and appear to 
be in their right position with respect to the vertex as seen from Des Moines in an 
inverting telescope. 

t Other observers have described a similar appearance. See the observations of 
O. Struve, given at p. 248; see also p. 253 ante. 



494 , Photographs and Drawings of the Corona. 

ever, be borne in mind that the outer part of the corona was cut off 
by a diaphragm in the Cadiz photograph. The orientation which 
has been adopted was obtained from the partial phase photographs 
taken at Syracuse, and the position of the projection of the sun’s axis 
as given in Plates 5 and 6, probably cannot be in error as much 
as 15°. It is difficult to speak with any accuracy as to the position 
of the axis of symmetry, but according to a rough estimate there 
appears to be an angle of some 10° between the axis of symmetry 
of the Cadiz photograph and the projection of the sun’s axis. The 
drawings made during this eclipse by Moulton, F. H. Browne, 
Hudson, Giixman, and Warrington Smyth, all represent the corona 
as quadrilateral, and roughly symmetrical with respect to the sun’s axis. 
The two Spanish drawings which are given in the Anales of the 
observatory of San Fernando, show four groups of rays symmetrically 
situated with regard to the sun’s axis, and corresponding to the 
diagonals of the quadrilateral outline given by the other observers. 
The drawing made at Cadiz shows rays which indicate a certain degree 
of symmetry with respect to the sun’s axis. 

1871’9.—The photographs taken during this eclipse at Baikul (see 
Plate 7), at Dodabetta (see Plate 8), and in the island of Java, agree in 
showing the corona as remarkably symmetrical with respect to a line not 
very far removed from the sun’s axis. The orientation which has been 
adopted for these photographs was derived from a plate taken at 
Baikul shortly after totality, on which the sun was caused to trace a 
line parallel to the equator of the heavens. On the assumption that 
the plates exposed during totality on which the photographs of the 
corona were taken were in the same position with respect to the 
camera as the orientation plate exposed a few minutes after totality, 
the position of the sun’s axis as given on Plates 7 and 8 at the end 
of the volume may probably be relied upon as being less than 2° 
in error. It will be seen that according to this orientation there is 
an angle of some 8° or 10° between the axis of symmetry and the 
projection of the sun’s axis. Tupman’s drawing, which was made 
in Ceylon before he saw the photographs, is remarkably symmetrical 
with respect to a line which makes an angle of about .10° with the 
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projection of the sun’s axis in the same direction as the axis of 

symmetry of the photographs; but the orientation of the drawing 

cannot be relied upon for accuracy, as it is only derived from the 
vertex. Janssen’s, Holiday’s, and Foenanda’s drawings, though they 
do not correspond very accurately with the photographs, show a 
certain degree of symmetry with respect to the sun’s axis. Dawson, 
who was requested to make several drawings during totality, gives the 
outline of the corona as quadrilateral and roughly symmetrical with 
respect to the sun’s axis. 

1874*3.—The drawings made during this eclipse all show a decided 
symmetry with respect to a line not very far removed from the sun’s 

axis; but the orientation which has been adopted must not be relied 

upon for accuracy, as the position of the sun’s axis has only been 
determined on the assumption that the highest part of the drawing 
corresponded to the highest part of the corona above the horizon. 
Hall’s, Bright’s and Degkrman’s drawings are of the quadrilateral 
type, and may be described as symmetrical with respect to a line 
inclined some 10° or 15“ to the sun’s axis. In Hall’s and Deger- 
man’s drawings the axis of symmetry is inclined to the west, and in 
Bright’s drawing to the east of the sun’s axis. Miss A. Hall’s 
drawing is fairly symmetrical with respect to the sun’s axis; and the 
great rays in Wright’s drawing, a lithographic plate from which is 
given at p. 52 of Vol. XLIL, also indicate a decided symmetry with 
respect to the sun’s axis. 

i 875‘3-—The copies of photographs given on Plate 10 of the “Phil. 
Trans.” for 1878 show that the corona visible during this eclipse was fairly 
symmetrical with respect to a line which is marked upon a diagram on 
Plate 9 as the position of the sun’s axis. The method by which the 
position of the sun’s axis was determined is not described, but the 
authors of the report state that, owing to the small size of the photo¬ 
graphs, which were taken with an ordinary photographic camera of 
about thirteen inches focus, they have been unable “ to fix the position 
of the axis within one or two degrees.” The drawings given on 
Plates 12, 13 and 14 of the same volume show very decided symmetiy 
with respect to a line the position of which with reference to the sun’s 
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axis can only be inferred from the diagram on Plate 9, on which the 
sun’s axis is marked. The drawings do not correspond in position 
with the photographs, and the highest parts of the drawings upon the 
page evidently do not correspond with the highest part of the corona 
above the horizon. Judging from the photographs, the drawings appear 
to have been turned through different angles by the copyists. 

1878*6.—The photographs taken during this eclipse show the corona 
as decidedly symmetrical with respect to a line the position of which with 
reference to the sun’s axis has not yet been properly determined. But 
from a preliminary comparison of the photographs with one of the 
orientation plates taken at Cherry Creek, it appears that the angle 
between the axis of symmetry and the projection of the sun’s axis 
cannot amount to as much as 10°. 

Groups of Syndhial Sti'uchire. 

It will be seen that there is evidence tending to show that in 
many of the coronas which have been observed there have been four 
great groups of s)mclinal structure situated more or less symmetrically 
with respect to the sun’s axis—indicating- that within two broad zones 
of heliographic latitude the coronal structures incline together. It will 
also be noticed that the heliographic latitude and the breadth of the 
synclinal zones has differed considerably on the different occasions 
when evidence of their existence has been obtained. 

We will now proceed to inquire whether the zones of synclinal 
structure are always present, and whether the evidence at our disposal 
renders it probable that there is a connection between the sun-spot 
period and the heliographic latitude of the synclinal zones. 

The epochs of maximum and minimum sun-spot development 
made use of are those given by Dr. R. Wolf in Vol. XLIII. of the 
Memoirs. It will be convenient to speak of the lines drawn from the 
sun’s centre so as to divide the synclinal groups symmetrically as the 
axes of the synclinal groups. 

^ 7 ^ 5*3 (3*3 years after a sun-spot minimum, 2*9 years before a sun¬ 
spot maximum). The two drawings of this eclipse afford no evidence with 
respect to the existence of S3mclinal structure. If the suggestion thrown 
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out on p. 490 is correct, the synclinal zones must have been so depressed 
toward the equatorial regions that the northern and southern groups 
of synclinal structure appeared merged together,* and the corona must 
be taken to have been of a type similar to the corona observed by 
Grosch in i 867‘7, or to the corona of i878'6. 

(4'6 years after a sun-spot maximum, o’4 year before a 
sun-spot minimum).—It is possible that the four “c6nes ou pyramides de®™"*®’ 
lumidre” observed by the officers on board the ComU d'Artois may have 
corresponded to four unequal groups of synclinal structure, but it seems 
more probable that the corona was similar in type to the corona observed 
during the sun-spot minimum of 1878. 

1842-5 (5-3 years after a sun-spot maximum, one year before a sun-Ss™^nai™ups 
spot minimum).—The drawings made during this eclipse which have been’’™®"*' 
published show no coronal structure, and consequently do not afford any 
evidence with regard to synclinal groups; according to the drawing of 
Biela the synclinal groups, if they existed, must have been depressed 
toward the equatorial region.s, and the corona must have been of a type 
similar to the coronas observed near to the sun-spot minima of 1867 
and 1.8" 8. 

1851-0 (3-5 years after a sun-.spot maximum, 4*4 years before a 
sun-spot minimum).—The Konigsbcrg daguerreotype shows the bases 
of groups of synclinal structure to the south-ea.st and south-west; and 
there are also traces of similar groups to the north-east and north-west. 

The axes of the.se groups make angles of about 45" with the sun-’s 
axis. It seems ])robable that the “conoidal form, with its base towards 
the sun and the curvature of its sides somewhat concave outwards,” 
described by Swan, corresponded to one of these synclinal groups. 

* 1858-7 (2-7 years after a sun-spot minimum, 1-4 year before a sun- 

spot maximum).—The four great conical groups of rays described by the 

observers at I’aramagua and Pinheiros, as shown in the drawing given 

in Liais’ report, indicate that the southern synclinal zone had a greater 

heliographic latitude than the northern synclinal zone. The axes of the 

•><* 

* It will be noticed that in the corona of 1871-3 the structures are less curved on the 
equatorial sides of the synclinal groups than on the sides towards the polar rifts. Such groups, 
if depressed towards the equatorial regions, would not appear separated by very striking rifts. 

Royal Astron. Soc., Vol. XLI. 63 
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northern synclinal groups made .an angle of about 45° with the sun’s 
axis, while the axes of the southern synclinal groups made an angle of 
less than 45° with the sun’s axis. 

Axes of syndinai iSdo'i? (o"4 year after a sun-spot maximum, 67 years before a sun- 

groups probably yj \ ^ j . r ' ✓ 

spot minimum).—The Desierto de las Palmas photographs show traces of 
four groups of synclinal structure; the northern edges of the north-eastern 
and north-western groups are easily seen ; the southern edge of the south¬ 
eastern group is well marked, and both edges of the south-western group 
are to be seen. In Tempel’s drawing the north-eastern, north-western 
and south-western groups are easily recognised, and the southern edge of 
the south-eastern group is also well marked. The curving rays forming 
the south-western synclinal group were noticed by most of the observers. 
Wilson, in his drawing, gives the south-western and south-eastern groups, 
and possibly also the north-eastern group. It appears that the axes of 
the synclinal groups made an angle of about 45° with the sun’s axis. 

18677 1,0‘5 after a sun-spot minimum, 2*9 years before a sun- 
spot maximum).—The drawing of Grosch does not afford any evidence 
with regard to groups of synclinal structure, but it is evident that if such 
gproups existed they must have been depressed towards the equatorial 
regions. If the curving structure at the'poles was due to rays belonging 
to the synclinal zones seen in perspective, the breadth of the great groups 
of rays in the equatorial regions must evidently have been somewhat 
greater than as shown in the drawing. 

Axesofjynciioai i868'6 (i’4 ycar after a sun-spot minimum, i'5 year before a sun- 

groups appear 

maximum).—^According to the drawings of Bullock and Sutton, it 
with the surf’s would appear that the axes of the synclinal groups made angles which 
were considerably greater than 45° with the sun’s axis; but it seems that 
the synclinal zones were not as depressed as in the coronas of 18677 3.nd 
1878*6. Judging from the quadrilateral drawings of Pogson, Walker 
and Winter, and the drawings given in Stephan’s report, the axes of 
the synclinal groups seem to have made angles only a little greater 
than 45° with the sun’s axis.* Curving structures which seern to 

* A similar discrepancy as to the inclination of the axes of the synclinal groups is to be 
noticed in the drawings of the i874’3 corona. In Wright’s drawing, in which the rays extend 
to a great distance from the sun’s limb, the synclinal groups appear more depressed than in the 
quadrilateral drawings of the other observers. 
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correspond to two synclinal groups are recognizable in Pope Hennessy’s 
drawing. 

1869- 6 (2-4 years after a sun-spot minimum, i-o year before 2. sun- 

, * ■' groups inclined 

spot maximum).—The Shelbyville* photograph shows the lower parts of 
synclinal groups in the northwestern and south-western sections of the 
corona, and also the sides towards the polar rifts of similar groups in the 
north-eastern and south-eastern sections of the corona. Scnoxr’s drawing 
shows these groups t extending to a distance of a solar radius from the 
limb; and the drawings of Cuxts, Meeic and McLeod fairly correspond 
with the drawing of Schott. According to the photograph and the 
evidence derived from these drawings, the axes of the synclinal groups 
appear to have made an angle of about 45“, or a little more, with the sun’s 
axis. Eastman’s drawing, given in Appendix II. of the Washington 
Observations for 1869, shows four groups of incurving structure, but 
(possibly owing to an error in orientation) these groups do not correspond 
in position with the groups shown in the photograph and in the other 
drawings. They, however, afford evidence of the synclinal nature of the 
groups of rays observed in this corona, as also do the descriptions of 
coronal structure given by Hough, Hill and Mui<.r.\y, in which they 
compare groups of structure to “petals” and “sheaths.” 

1870- 3 (0-5 year after a sun-spot maximum, about 7 years before Synclinnl 
a sun-spot minimum).—The Syracuse photograph shows a group of 
somewhat ill-delined but evidently synclinal structure, in the north-^ 
western section of the corona. This . is the only structure visible on 
either of the photographs. But in the north-eastern section of the 
corona there is a broad-based mass, rather brighter than the rest of the 
corona (see plates 5 and 6), which may have corresponded to a syn¬ 
clinal group of structure. In the south-eastern section there is a broad 

ray, with slightly convex edges, which may also have corresponded to a 
synclinal group; but the existence of a similar group in the south-western 
section of the corona seems to be negatived by the presence of a rift, 
which is traceable in both the photographs. The drawings, however, of 

* The steel engraving given as I'late 12 of the Annals of the Observatory of Harvard 
College, Vol. VIIL, was made from the original negative, and shows the synclinal groups much 
better than Plate 4, whicli was made from paper copies from the negative. 

t As well as another group in the eastern equatorial section of the corona. 
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Axes of synclinal 
groups make 
anglesof from 30® 
to 40° with the 
sun*s axis. 


Axes of synclinal 
groups make 
angles greater 
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sun’s axis. 
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groups make 
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axis. 


the observers at San Lucar and San Fernando show four groups of 
structure, with axes inclined at about 45° to the sun’s axis; and the 
quadrilateral drawings by Moulton, F. H. Browne, Hudson, Gillman, 
and Warrington Smyth indicate that there were four areas of greater 
brightness in positions corresponding to the diagonals of the quadri¬ 
lateral. It is worthy of remark that in the San Lucar drawing the 
outer rays of the groups are convex; and the curved rays in the south¬ 
western section of Corallo’s drawing should also be noticed. 

1871 *9 (i*3 year after a sun-spot maximum, about 6 years before a 
sun-spot minimum).—The axes of the four synclinal groups make angles 
of from 30° to 40° with the sun’s axis. But it will be noticed that 
the diagonals of the quadrilateral drawing of the corona, hurriedly made 
by Dawson, make angles considerably greater than 45° with the sun’s 
axis. In this corona, and in the corona of i870'9, as well as in that 

of i86o’ 5—all near to’ periods of sun-spot maxima—it .seems that there 

was no very marked difference between the extent of the corona in the 
polar and equatorial regions. 

^874*3 (3*7 years after a sun-spot maximum, about 3^ years 

before a sun-spot minimum).—According to the drawings of Wright, 
Hall, Miss Alice Hall, Bright and Dagerman, it would seem that 
the axes of the synclinal groups made angles considerably greater than 
45° with the sun’s axis. Wright’s drawing is of the same type as 
Bullock’s drawing of the corona of i868'6; both epochs are about 
half-way between periods of sun-spot maxima and sun-spot minima. 

,i 875’3 (4*7 years after a sun-spot maximum, about 2\ years 

before a sun-spot minimum).—The copies of photographs given on 
Plate 10 of the “Phil. Trans.” for 1878, show clear evidence of four 
groups of syncljnal structure, situated nearly symmetrically with re.spect 
to the line which is given as corresponding to the position of the sun’s 
axis. The axes of the synclinal groups make angles of about 45° with 
the sun s axis. Shore s drawing of tbe corona (Plate 12) also affords 
evidence of four groups of synclinal structure, corresponding with the 
groups in the photographs. 
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Eclipse of 1715, May and. 

The two drawings, though described as the most remote from one 
another in appearance that could be chosen, agree within a few degrees 
as to the position of the principal rays or groups of structure. If the 
“longer and brighter branch of the cross” was intended to represent 
rays extending to a great distance from the sun’s limb in the equatorial 
regions, the shorter branch, which is described as “ so weak ” that 
Cotes could “not constantly see it,” would correspond to rays from 
the polar regions.* A similar drawing,f with long rays from the polar 
and equatorial regions, forming a rectangular cross, was made by 
Professor Abbe during the eclipse of i878‘6, when, from the evidence 
of the photographs and the drawings made by most other observers, 
it appears that though the corona extended to a great distance from 
the sun’s limb in the equatorial regions, there were only a few com¬ 
paratively faint and slender rays to be seen in the polar regions. These, 
however, probably by reason of their isolation from other rays, caught 
the eye of most of the observers, and were represented by Professor 
Abbe, as well as another observer near Denver, as long rays of nearly 
equal brightness with those in the equatorial regions. The original 
drawings from which the woodcuts in Edleston’s “ Correspondence 
of Newton and Cotes ” were made, have been inquired for at the 
library of Trinity College, but they have not at present been found. 

Prof. Cotes, Cambridoe, 

Mr. Walker. and May, 1715. 

“ Correspondence of Newton and Cotes,” edited by Edleston, p. i8i. 
{Letter from Coles to Navtofi.") 

“ I take this opportunity of giving you an account of what was 
observed by us during the time of the sun’s total obscuration in the 
late eclipse, as far as I judge it to be of any moment. The sky was 

* See the note on p. 503. 

f A woodcut from tliis drawing was published in the Daily Gaseite, Colorado Springs, 
7th August, 1878. 
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perfectly clear all the morning till about two or three minutes after the 
recovery of the "sun’s light. It surprized us to find so great a quantity 
of light remaining in the middle of the eclipse: I think it did very 
much exceed the brightness of the clearest moonlight nights. A friend 
assur’d me he could very easily and distinctly read the smallest letters 
engraved about Mr. Whiston’s ‘ Scheme of the Heavens,’ which he had 
in his hand at the time. We saw the planets Mercury and Venus, with 
some fixed stars; but they appeared with far less splendour and fewer 
in number than we expected, or than they might have done by moon¬ 
light. I took the greatest part of this remaining light to proceed 
from the ring which encompassed the moon at that time. As nearly 
as I could guess, the breadth of this ring was about an eighth, or 
rather a sixth part of the moon’s diameter; the light of it was very 

dense where it was contiguous 
to the moon, but grew rarer 
continually as it was further 
distant, till it became insen¬ 
sible; its colour was a bright 
clear white. I saw this ring 
begin to appear about five 
seconds before the total im¬ 
mersion of the sun’s body, 
and it remained visible to 
me as long after his emer¬ 
sion. I did not apply myself 
to observe whether it w'as of 
the same breadth in all its 
parts during the total obscuration. Mr, Walker,^ a Fellow of our Colkig-e, 
whom I can very well depend upon, assur’d me he was very certain it was 
not. He says he. took notice with a great deal of attention that at first 



Cotes’ drawing of the Corona of 1715. May 2nd.* 


* The above woodcut and that on the opposite page have been oriented on the assuminion 
that the highest part of the woodcuts in Edleston’s “ Correspondence of Newton and t:oles,” 
pp. 183, corresponded to the highest part of the corona above the horizon as seen from 
Cambridge at the time of totality. Drawings oriented in this manner will in the following pages 
be spoken of as oriented from the vertex. Assumed time of mid-totality 21'*. 7™. Camb. M. 
Sun’s axis 21“ 14' to the east of the vertical. 
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the eastern part was very sensibly broader and brighter than the western. 
Afterwards they became equal, and some time before the emersion the 
western side was manifestly broader and brighter than the eastern. 
His design in attending so diligently to such an observation was this: 
he thought, as he afterwards told me, that I might desire to note the 
time of the middle of the obscuration, and being in the same room 
with me he was willing to assist me in judging of that time, and 
believed the method which he took to be the properest for it; accordingly 
I do remember that I heard him call out to me * Now's the middU,' though 
I knew not at that time what he meant. I think this observation of 
Mr. Walker’s is of moment; I have therefore been veiy particular in 
giving you the circumstances of it, that you may yourself judge how 
far it may be de¬ 
pended upon,—for 
my part I cannot 
see any reason to 
doubt of it. Besides 
this ring, there ap¬ 
peared also rays of 
a much fainter light 
in the form of a 
rectangular cross. 1 
have drawn you a 
figure which repre¬ 
sents it pretty ex¬ 
actly, as it appeared 
to me. The longer 
and brighter branch 
of this cross lay very 
nearly along the 
ecliptic,* the light 
of the shorter was so 
weak that I did not constantly see it. The colour of the light of both 

* The above remark shows that the orientation which has been adopted is probably 
the correct one. It seems probable that the crossing lines were not intended to represent 
coronal struclur •, but merely to cut down the length of the shorter aims of the cross. 
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was the same. I thought it was not so white as that of the ring, even 
in its fainter parts, but verg’d a little towards the colour of very pale 
copper. You may observe that in my figure the branches of the cross 
are represented as bounded by parallel lines, for so they appeared to me. 
But there are others here who saw a very different form. I have therefore 
sent you another figure—the most remote of any I have met with from my 
own. This was drawn by a very ingenious gentleman, representing the 
appearance as seen by himself. He differs also from me in this par¬ 
ticular—viz., that he takes the cross of light to be only a continuation 
of the ring, whereas I make ’em to be entirely distinct from each other.” 


Eclipse of 1766, February 9th. 

The drawing made by the officers on board the Comte d'Artois is 
somewhat of the same type as that made by Cotes’s friend in 1715, 
a period which may also be described as one of comparative solar 
inactivity. The rays in the equatorial regions are in both instances 
given as decidely longer than those in the neighbourhood of the sun’s 
poles: and, having regard to the type of corona which has been 
observed during more recent periods of solar inactivity, it seems 
probable that the four cones or pyramids of light did not correspond 
to four unequal and unsymmetrically placed groups of synclinal structure, 
but that the smaller cones or groups of rays were intended to represent 
the polar rays,* and the longer cones corresponded to great groups 
of coronal structure extending to a great distance from the sun’s limb 
in the equatorial regions. It will bs noticed that the equatorial rays 
are inclined at an angle of some 20° to the position of the solar 
equator as given in the woodcut; but it is quite possible that such 
an error in orientation may have been made dither in the drawing 
given by the officers of the ship, or in the copy of it published by 
Le Gentil, Possibly, in no instance can an orientation from the vertex 
be depended upon as being correct within 10°. 


* See the remarks with respect to the representation of polar rays on p. 501. 



505 


'Jhc Corona of 1776 , Feb. e^ih. 


Officers of the Ship <■ Comte d’Artois.” on board the ^Artoh 

9tU February, 1766, 

" Voyaffo dans Ics Mers de I’lnde,” par M. La Gantil. 4-, Paris,.7S1. 

„ , .{P-planche, on voit an bas I’&lipse tolale da®-*..!.. 
Sold du 9 Povru-T udC. observda i bord da C«nt, d'Artok par 34” SS 
.10 latitude nuTKiionale, et h 4," if da longitude orientale, mdridicn 
.10 Pans, 

which were ti 
N.E. and S. 



Uijiwin;; l)y OlTicers on Imrd the Comte d^ArtoU^ 1766, Feb. 9th.* 

Lcs (jflicicrs <jui m’ont communique cette observation dans un trds- 
.qrand detail, ni’ont assure qu’ils avoient une trds-bonne montre, qu’ils 

The above wootUail has been made from the copper plate given at the end of Le Gentil’s 
second volume. It has been oriented from the vertex on the assumption that the original was 
a naked-oyc jiicture, and that the south pole of sun’s axis was 42° 17' to the left of the vertical. 

Rovai. Astkon. vSoc., Voi,. XTJ. 64 
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The Corona of 1806, fune i 6 th. 


rigl^rent pendent I’eclipse par deux hauteurs prises 4 10” d’intervalle. 

Je supprithe tous ces calculs, et je dirai seulement qu’ils ont observe 

Le commencement de Teclipse h. 2^ 34“ o® temps vrai 

L’dclipse totale I. . . . s’* 41'" 25® „ 

Le recouvrement de la lumiSre S, s’* 42” 18® „ 

Et la fin de r eclipse I, . . 4’* 44 “ 4 ©* » 

Pendant la dur 4 e de I’obscurite totale, on aper9ut un cercle lumineux 
autour de la Lune, formant quatre c6nes ou pyramides de lumidre 
opposees par leur base; mais dont les deux plus longues dtoient da.ns 
la direction du Sud-ouest et du Nord-est: ce cercle et ces quatre 
cdnes de lumi&re, donn^rent assez de clart^ pour distinguer, quoiqu’avec 
peine, I’heure qu’il 6toit aux montres. On vit Vdnus fort distinctement, 
et on auroit sans doute vu plusieurs Itoiles, si le ciel n’eut pas 6 t 6 
rempli de quantite de nuages. 


Eclipse of 1806, June ifith.. 

M. Jose Joaquin de Ferrer. 73° 52 W.) Kinderhook, 

42° 23' N. f State of New York, 

16th June, 1806. 

“Transactions of the American Philosophical Society,” ist Series, 
Vol. vi., p. 267. 

The disk had round it a ring of illuminated atmosphere ; . . . . 

from the extremity of the ring many rays were projected to more than 
3° distance. ... 

With the telescope I distinguished some very slender columns of 
smoke .which issued from the western part of the moon.* The ring 
appeared concentric with the sun, but the greatest light was in the 
very edge of the moon, and terminated confusedly at 6 ' distance. 

* A plate is given at the end of the volume, -which appears to be a mere diagram showing 
the general effect of light observed about the dark moon. The corona is represented within 
a circular outline with perfectly symmetrical rays diverging in all directions. The slender 
columns of smoke referred to in the-text as issuing from the western parts of the moon are not 
shown. Assuming the time of mid-totality at Kinderhook to be o’' 49'“ 47® local true time, th? 
sun’s axis would have been 34“ '57' to the west of the vertex, 
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Eclipse of 184a, July 8th. 

Most of the drawings made during this eclipse which have been pub¬ 
lished appear to be mere diagrams illustrating the general effect observed; 
Biela, however, noticed that the corona extended to a great distance from 
the sun’s limb in the eastern equatorial region. He was observing with 
a telescope with a small field, which did not include the corona in the 
western equatorial regions, but he mentions that naked-eye observers at 
Padua saw similar projections of light at both limbs. He also observed 
some radial structures near the sun’s southern pole, which, interpreted by 
the aid of recent observations, are seen to correspond with the polar rays 
well observed in 1867, 1871, and 1878. 

According to Bcela’s drawing and description, the corona appears to 
have been similar in type to the coronas observed near to the sun-spot 
minima of 18C7 and 1878. It is to be regretted that Arago did not 
publish the drawings of Peytal, Dat-biez, and Vilaskca, to which he 
refers. 

But little information can be gained as to the brightness of the 
corona visible during this eclipse from the experiment of Majocciii, eis no 
particulars are given as to the aperture or focal length of the lenses of the 
daguerreotype apparatus employed, or the diaphragms made use of, or 
as to the focal length or aperture of the lens with which the light of the 
corona was condensed upon the sensitive paper. With the small image 
of the sun given by an ordinary photographic camera, one can easily 
understand how images of the prominences may have been overlooked. 


M. Arago. 


43° 41' 43" N. 1 Perpignan, 

3° S 3 ' so" E- j 8 th July, 1843. 


“ Annuaire pour 1846 du Bureau des Longitudes,” p. 322. 

En examinant I’aurdole h I’oeil nu, je vis distinctement, un peu it 
gauche de la verticale passant par le point culminant de la Lune, line luminous nreti to 

11 * 7/X1 • ••*>«* ^ 

large tache lumineuse rormee de jets entrelaccs. Je donnerai une idee assez 
exacte de cette apparence insolite, en la comparant 5 . un echeveau de fil en 

w Ai> tirtlcp. M.Pcylal 

desordre, a un echeveau emmele. comimred tuu 
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The Corona of 1842 , July Ztk. 


Structure to n. 
packet of threads 
of hemp. Draw¬ 
ings W Dalbicz 
and Vilasdca 
show curved rays 
and rays far from 
radial. 


M. I’abbe Pkytal, de Montpellier, examina avec une attention par- 
ticulidre les traits lumineux dont se composait la couronne, surtout vers la 
gauche; ces traits parassaient contournes, dit-il, cornmc un paquet de Jilasse 
de chanvre. Suivant la figure que M. Peytal en a tracee, 1 ’ensemble de ces 
traits Itait presque paralMe au limbe de la Lune .... 

(p. 324.) M. Dai-biez de Perpignan m’a remis un dessin de la 
couronne trds-bien exdcutd, oil Ton remarque beaucoup de rayons dont 
les prolongements, loin de passer par le centre de la Lune, sont plut6t 
tangents au limbe. 

Je remarque, enfin, des traits curvilignes bien accuses dans une 
figure que je dois d la complaisance de M. VilasiCca, jeune naturaliste 


tres-instmit. 


Prof. Majocchi. 4 S“ 25- N.) Mi i.an , 

9 10 E. 5 7lli July, 1842. 

“ Annalen der k. k. Sternwarte in Wien,” Neuer Folge, Vol. ii., 
p. xxxviii. 

A few minutes^ Wenige Minuten vor und nach der totalen Verfinsterung wurde eine 
jodirte Platte mit dem Daguerreschen Apparate der Kinwirkung des sehr 
ca^ra to the^ kleinen unbedeckten Theiles der Sonnenscheibe ausgesetzt; in beiden 
Fallen erhielt man auf der Platte ein deutliches Lichtbild. 

Eine andere empfindlichere Platte (preparata con materia accetera- 
ioromfo'J'two trice) wurde durch zwei Minuten dem Lichte des Silberringes, wilhrend 

minutes during , ^ 1 • i • 

der totalen Fmsterniss ausgesetzt; man bemerkte nicht die geniigstc 
Spur einer Wirkung, obgleich die Empfindlichkeit so gross war, dass bey 

dctioiia " 

No photo^hic reflectirtem und selbst bey zerstreutem Sonnenlichte wenige Secunden 
fShfof’lJe'’" hinreichen, urn auf jener Platte ein Lichtbild zu erzeugen. . . . 

foTtwomhuiteJ** bromirte Papier, welches eine grossere bmpfindlichkeit als die 

Daguerre’seben Flatten besitzt, zeigte die deutlichsten Veranderungen 

paper prepared , •in 

bromide of yoF uud nach der totalen Finsterniss, selbst wenn es nur erne halbe 
Minute dem Lichte ausgesetzt blieb. Nicht die geringste Veriinderung 
konnte man auf demselben wShrend der totalen Fins'.erniss wahrnehmen, 
obgleich es durch voile zwei Minuten dem Lichte ausgesetzt, und dieses 
Licht noch iiberdiess durch eine Linse auf dasselbe concentrirt wurde. 



The Corom of 1842, fidy ^ih. 


5^9 


Capt. Biela. I'adua, 

7th July, 1842. 

“ Annalen der k. k. Sternwarte in Wien,” Neuer Folge, Vol. ii., p. xxxv. 


Den lichten Rine um den Mond, welcher wiihrend der tofalen Thenght about 

, ^ ^ V the moon iniist 

Finsterniss sichtbar war, muss ich fur die Sonnenatmosphare haltea, 


riihrte selber von einer 
Mondatmosphare her, so 
hatte er wohl breiter und 
verwaschener sein mussen. 
Die Fortsetzung- des lichten 
Scheines gegen links unter- 
warls halte ich fiir das 
Zodiakallicht, um so mehr, 
da die Zuschauer, welche 



phere. The 
projection 
towardB the lofl; 
he considers 
must correspend 
to the zodiacal 
light. Other 
observers snw a 
similar picjecticu 
on the opposite 
side of the sun, 
ns well as the one 
seen by Uivla. 


mit blossen Augen beo- 

bachteten, diesen lichten 4-" 

Schimmer an beiden ent- Uiula’s drawiug of lUo corona of J842, July yiL* 


gegengesetzten Seiten der Sonne gesehen haben, ich aber zu beiden 
Seiten der Sonne nicht beobachten konnte da mein Fernrohr nur etwa 


anderthalb Sonnenbreiten fasste, und meine Aufmerksamkeit zu sehr 
an diej'enige Scite der Sonne gefesselt war, wo ich die rothen Licht- 
pyraniiden sah. 


* I’hc ;il)ovc outline woodcut is made from a lithographic plate given in the Annalen of 
the Wiener Sternwarte. It ha.s been oriented from the vertex. Assumed time of mid-totalily 
18'' 27"' 33" I’adiui M. T. Sun’s a-xis 48'^ 25' to the east of the vertical. 




The Corona of 1851, July zZtk. 
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Eclipse of 1851, July 28th. 

Our knowledge of the corona visible during this eclipse would be 
but slight if it were not for a daguerreotype picture taken at Kdnigsberg 
with a telescope of 2’4 inches aperture and 2 ft. 6 in. focal length. The 
daguerreotype plate has been preserved, and is now at the Strasburg 
Observatory, in the possession of Professor "Winnecke, who lent it to an 
exhibition of scientific instruments at South Kensington in 1876. Plate II. 
at the end of the present volume was made from a steel engraving 
published in vol. xxvi. of the Kdnigsberger Astronomkche Biobachiungcn, 
but it very fairly represents the corona as shown upon the daguerreotype 
plate. 

In the south-western and south-eastern sections of the corona the 
lower parts of what appear to be groups of synclinal structure are to be 
made out, and traces of similar groups are also to be seen in the north¬ 
eastern and north-western sections of the corona. 

The axes of these groups make angles of about 45° or a little more' 
with the sun’s axis, though they are not quite symmetrically situated with 
respect to it. But the position of the projection of the sun’s axis as given 
in Plate II. must not be entirely relied upon, as it has only been deter¬ 
mined upon the assumption that the highest part of the corona in the plate 
in the Kmiigsherger Beohachtungen corresponded to the highest part of the 
corona above the horizon at the time of the observation, the right and 
left sides being reversed. 

The drawings of the prominences made by the various observers of 
this eclipse differ so greatly amongst themselves that we must speak with 
caution as to the correspondence between the prominences shown in the 
drawings, and those which have registered themselves upon the daguerreo¬ 
type plate. But in the main it may said that the drawings favour the 
assumption that the orientation which has been adopted is correct.* 

* Liitrow, in the^“ Astr. -Nachr.,” vol. xxxiii., p. 132, gives the position of three of the 
prominences measured from the north point tlirough tlie east as 111°, 282°, 262°; and there 
seems little doubt tlmt the crooked prominence referred to by Busch as marking the longer 
diameter of the elliptic outline of the corona corresponded with the great curved prominence 
figured by most of the observers, and referred to by the Astronomer Royal as reminding 
him of a boomerang. 
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It is especially worthy of notice that Busch, in describing’ the daguer- 
reotype, speaks of the coronal outline when the photographic image is 
observed with a lens as hexagonal, as if an equal-sided hexagon with some¬ 
what convex sides were inscribed in an ellipse. This hexagonal outline was 
again strikingly evident in the sun-spot maximum corona of 1871'. The 
outline of the corona as shown in the 1851 daguerreotype, taken 3‘5 years 
after the sun-spot maximum of 1848’1, seems to he rather more elliptical 
than that of the photograph of the 1871’9 corona, taken 1*3 year after the 
maximum of 1870’6.* 

Most of the drawings of tiie corona made during this eclipse appear 
to be mere diagrams intended to illustrate the general effect of light 
observed around the dark moon. The conoidal form with its base towards 
the sun described by Swan may possibly have corresponded to a group of 
s)mclinal structure. Its axis, as shown in the plate given in his paper in the 
Transactions of the Royal Society of Edinburgh, is inclined about 28° to 
the east of the vertical, while the sun’s axis as observed from his station 
would be about 22” 34° to the west of the vertical, making the axis of the 
conoidal form about 50” to the east of the north pole of the sun’s axis. 

M. Broch. 58® 59' 33*9'' N. I Fredeuiksvcrun, 

10” 3' 52" E. J 28tli July, 1851. 

“Comptes Rcndus,” xxxviii., p. 297. 

Sa largour etait dc 6' 30", mesuree au sectant par M. le lieutenant Ttecomiia mw^ 
IlAnKRTJi’. Vers le zenith,t Taurcole, plus etroite, etait composee de it was* coiupfKCil* 

. ... t ti ^ ' 1 A j 1 !.• i>rLHiitnrti!ilriys, 

rayons qui semblaient contournes. II en etait cle meme dans la P^-rtie auci. 
infericurc, de 1’aureole. M. Broch, orientaliste, qui faisait cette dernier 
observation, nc savait pas que ces jets entrelaccs avaient 6 t 4 observes par 
Arago on 1842 du cote du zenith. 

Mr. Swan. 57 " 42' 58" N. l A hill near CtVrruNisuRc:, 

ii" 5O' 30" E. J 28th July, 1851. 

“ Memoirs of the R. A. S.,” Vol. xxi., pt. i, p. 74. 

The corona was distinctly radiated, and showed no trace of annular 

'I'hc relative montlily number of sun spots as given by Dr. Woi-f in the “ Memoirs of the 
R. A. S.,” vol. xliii., p. 209, is 64*2 for July 1851; v^hile for December 1871 it was 98-0. 

t The account is written by M. d’Auisadie. The sun’s axis os seen from Frederiksveern 
would he about 22® to the west of the vertical. 
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The Corma 0/ 1851 , yuly 2^tk, 


structure. The most striking feature it presented was the appearance 
of brilliant beams of light, which shone out in various directions. They 
were sharply defined, and brighter than the rest of the corona, and they 
were visible to some distance beyond its general outline. The most 
remarkable of these objects was a mass of light of a tolerably regular 
conoidal form, with its base towards the sun, and the curvature of its 
sides somewhat concave outwards.* 

The Rev. W. R. Dawes. 56° 16' N. ) Rcevelsberq, near Engelholm, 

12° S4' E. ( 28th July, 1851. 

“Memoirs of the R. A. S.,” Vol. xxi., pt. i, p. 89. 

The constitution of the corona seemed to be somewhat flocculent, 
but it was not annular, nor interrupted by radii except towards its border. 

Dr. A. L. Busch. 54“ 42' N. ) Konmgshero, 

20 31 E. ) 28th July, 1851. 

“Kdnigsberger Astronomische Beobachtungen,” Vol. xxvi.; “Beo- 
bachtungen der totalen Sonnenfinsterniss,” p. 13. 

A telescope of 3*4 Das Heliometer der Konigsberger Sternwarte war schon langere Zeit 

inches aperture ^ 

feligt^^wSSo vor der totalen Sonnenfinsterniss mehrerc male zu den Versuchen ange- 
Rnphthere^a. waodt wordcti, Lichtbilder des Mondes in seinen verschiedenen Phasen 

Immediately 

erhalten. Herr Berkowski, der in seinem Fachc als Daguerreotypist 
zu den geschicktesten Kiinstlern unserer Stadt gozilhlt werden darf, und 
unter dessen besonderen Leitung diese Versuche ausgefiihrt wurden, kam 
pha^jhedis gem meiner Aufforderung nach alle Vorbereitungen zu trefifen, um wo 

(illipticalm form. , , , , ^ ^ 

TicnTtKiu^^ moglich ein Lichtbild von der Corona zu*erlangen. Za diesem Ende 
be hex^o^l. wurde, da wegen der von dem Observator Herrn Dr. Wichm.\nn anzu- 

A second plate 

stellenden Beobachtungen das Heliometerfernrohr nicht selbst zu diesem 
rctaraingBun- Yej-guche benutzt wcrden konnte, ein zj-fiissiges Fernrohr von Fraunhofer 
von 27 Linien t Oeffnung mit dem Stativ des Heliometers so innigst 
befestigt, dass es vollkommen an der Drehung um die Stundenaxe Theil 
nehmen konnte. 

* See the steel plate of the corona given ■with Mr. Swan’s account of his observations, 
published in the Transactions of the Royal Society of Edinburgh, Vol. xx., part iii., p. 335. 

t 27 Paris lines are about equal to 2-4 English inches, 
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Gleich nach dem Eintritt der Totalitdt wurde die jodirte Platte dem 
Lichte der Corona ausgesetzt und blieb 84 Secunden lang stehen, welcher 
Zeitraum nicht etwa nach Gutdtinken angenomnien, sondern schon im 
Voraus von Herrn Berkowski, auf seine Erfahrungen bei den friiheren 
Daguerreotypirungen des Mondes gestiitzt, als nothwendig angegeben 
wurde. Der Erfolg hat gezeigt, dass, wenn das Licht einige Secunden 
mehr order wcniger auf die Platte eingewirkt hatte, das Bild vielleich, 
nicht die ausserordcntliche Scharfe und Deutlichkeit erlangt haben wiirde, 
welche man jetzt darauf wahrnimmt. 

Der Durchmesser des Mondes hat im Originalbilde nur 0'29 Par. 
Zoll, dennoch lassen sich die ausserst feinen Lichtabstufungen in der 
Corona unter der Lupe gesehen mit der grossten Deutlichkeit erkennen. 
Den Stahlstich in dieser Grosse anzufertigen, und dabei alle nur mit 
bewafifnetem Aiige sichtbare Lichtschattirungen auzugeben, war unaus- 
fiihrbar, weshalb fiir den Stich der Maasstab bedeutend vergrossert werden 
musstc. . 

In dem Originalbilde nimmt schon das unbewaffnete Auge deutlich 
wahr, dass dar Licht der Corona nicht concentrisch den schwarzen ganz 
scharfen Mondraiul umgiebt, sondern eine clliptische Form hat, deren 
gro-sse Akc in der Richtung der funic liegt, welche durch die gekrummte 
Protulicranz und den Mittelpunkt der Mondscheibe gedacht wird. Mit 
der I.upc gesehen, tritt die iiussero Form der Corona jedoch als ein in 
einer EIlip.se eingeschriebenes, beinahe gleichseitiges Sechscck hervor, 
dcssen Seitcni nach dem Mittclpunktc ein wenig convex gekrhinmt sind. 
Das glanzendste Jucht d(,T Corona liegt als ein feiner zarter Ring 
concentrisch um den dunklcn Mondrand, von dicsem aus wird es allmalig 
immer schwiichcr, ohne in dem Grade strahlenformig zu erscheinen, 
wic solchcs mit blosscn Augen beobachtet worden ist. Funf Protuber- 
anzen sind mit Sicherheit auf dem Bilde • zu erkennen, zumal wenn 
man das Daguerreotyp in solchc Stellung gegen das Auge bringt, 
da.ss die dunkcl Mondscheibe hollspiegalnd, die Corona dagegen dunkel 
crscheint. . . . 

(p. 15.) Gleich nachdem die erste Platte entfemt worden war, wurde 
ein zweite cingesetzt. Nachdem dieselbe kaum 40 bi.s 45 Secunden 
dem Lichte der Corona ausgesetzt gewesen war, brach plotzlich das 
Sonnenlicht hervor. 

Royal Astron. Soc., Vol. XLI. O5 
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The Corona of 1853 , Nov. %oth. 


Eclipse of 1853, Nov. 30th. 

The lithographic plate given in Moesta’s Spanish account of the 
eclipse shows great rays in both the eastern and western equatorial 
regions.* The extent of the corona in the polar regions appears to have 
been inconspicuous, and if we accept Moesia’s drawing as accurately 
representing the corona visible during this eclipse, it must have been of 
the sun-spot minimum type. The relative monthly number of sun spots 
for Nov. 1853, as given in Dr. Wolf’s table, is 31’4. 


Don Carlos Moesta. 


23’" 1378** E. of Santiago.) Prsco, N.Peru, 
14° 21' 21" S. ) 30th Nov,, 1853. 


The northern 
half of the corona 
was uniform, 
while the south¬ 
ern half was 
comiiosecl of a 
multitude of 
rays. A large 
ray about a lunar 
diameter iii 
length was di¬ 
rected iipward.s. 
It was inclined 
alxiut 20° to the 
.south of the 
vertical. Another 
long ray wa-s 
directed down¬ 
wards about 10° 
to the north of 
the vertical. 


“ Informe sobre las Observaciones hechas durante el Ecliipse Solar.” 
(p. 9.) Figurindose por un momento un circulo vertical por el centre 
de la luna, se dividird dicho anillo en dos partes, a saber: la una situada 
al Sur i la otra al Norte del circulo en cuestion. Casi toda la parte 
septentrional del anillo fue uniforme, la parte opuesta sin embargo se 
compuso de muchos rayos que salian al parecer del anillo i que todos 
tenian casi la misma altura con escepcion de dos rayos mui largos. De 
estos ultimos el uno se dirijia hacia arriba, inclinado como unos 20° al 
Sur del vertical, i segun estimacion, hacia arriba tan largo como el 
didmetro de la luna; el otro se dirijia del anillo hacia abajo, no diametral- 
mente opuesto al anterior, sino inclinado como 10° al Norte del vertical i 
un poco mas corto que el primero. 


• From Moesta’s observations it appears that totality commenced at 3’' 32™ 15" local 
mean time, and ended at 3'’ 3^"' 14® local mean time, •which gives 3" 46'*' 43'S* local true time 
for the time of mid-totality; and taking' Santiago as 4'' 42"' 42“ west of Greenwich, the north 
pole of the sun’s axis must have been t< 5 “ 6' to the right of the vertex. 
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Eclipse of 1858, Sept. 7th. 

As observed at Paramagua, at the time of mid-totality the south 
point of the sun’s limb was 23° 5' to the right of the vertex or highest 
point of the sun’s limb, and the southern pole of the sun’s axis was 22“ 47' 
to the left of the south point, so that the southern pole of the sun’s axis 
nearly coincided with the highest point of the sun’s limb above the 
horizon. In determining the position of the sun’s axis we have assumed 
that the plate given in the “ Astr. Nachr.” corresponds with the original 
unoriented drawings, and that the points of the compass marked upon the 
plate by large letters have been incorrectly placed, and were probably 
only intended to show that the drawing corresponded to the naked-eye 
view with the southern limb uppermost, and not to the inverted telescopic 
image.* 

If we may rely on the one drawing of the corona visible during this 
eclipse, it would appear that there were four well-marked groups of 
synclinal structure corresponding to four of the “grands groups de rayons 
formant des cones,” and that the axes of these groups were, speaking 
roughly, inclined at an angle of 45” to the sun’s axis, though the northern 
synclinal zone seems to have occupied a lower heliographic latitude than 
the southern synclinal zone. 

The general outline of the corona appears to have been approximately 
circular, and although the eclipse occurred i '4 year before the sun-spot 
maximum of i86o’i, the corona must be described as of the sun-spot 
mciximum type. On referring to the table of monthly relative numbers of 
sun-spots given by Wolf, in the “ Mem. R. A. S.,” it will be seen that the 
period of solar inactivity which attained its maximum in iS^C’o had 
entirely passed away, and that the number of sun-spots was two-thirds as 
great as during the period of maximum development of iSdo'i.f The 

* This assumption is confirmed by the desaiption of the parabolic group of rays in the 
eastern equatorial regions, which is described as “partant du diainfitre horizontal de la lune 
vers Test,” as well as by the fact that the two lower conical groups of rays are described as 
“ ^galement h droite et h gaudie de la verticale." 

t Dr. Wolf gives the relative monthly number of s\m spots for Sept. 1858 as 60*7, and 
for February i860, the period of the next sun-spot maximum, as 97*9. 
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Drawing of the Corona of 1858, Sept. ^th. 


height of the synclinal groups, as measured by Liais, 13', appears to be 
about equivalent to the height of the denser part of the synclinal groups 
of the corona of 1871’9. 


M. Liais. 

25° 30' 33'24" S. 

) Paramagua, 

M. d’Oliveira. 

48° 26' sS - 59 " W. 

S 

M. d’Ajjambuja. 



M. de Mello. 



M. de Birto. 

2 S°3o' S. 

J PiNHEIROS, 

M. d’Aranjo. 

48° 26' W. 
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Corona more 
than 33' high. 

To the naked 
eye the moon 
appeared to be 
.surrounded by a 
narrow band of 
yellow ight 
which correspon¬ 
ded to the most 
luminous part of 
the corona. 

Four conical 
groups of rays 
were seen by all 
the observers, 
both at Parainti- 
gua and Pinhei- 
ros; according ot 
the measurement 
of M. Liais they 
extended to a 
height of A 
fifth very obli(ine 
ray was al.so ob¬ 
served by nearly 
all the observers 
crussingthe N.£. 
conical group. 
The background 
ui>on which these 
rays was seen 
was, according to 
Oliveira and 
[.liais, coiiipo.sud 
of interlacing 
btrucliire. 


Aussitbt apr^s la disparition du dernier point solaire, tous les ob- 



servateurs ont 
aperqu la cou- 
ronne. La dis¬ 
position qu’elle 
presentait dans 
ses rayons etait 
excessivement 
compliqud, ct la 
courte duree de 
1’eclipse n’apas 
permis h chaque 
observateur de 
saisir la totalitc 
des details. 
Chacun a con¬ 
centre son at¬ 
tention sur cer- 


Drawing of tlie corona of 1S58, Sept. 7th.* talnCS parties 

du limbe de la lune, ou sur certains g-roupes de rayons, Un premier fait 
parfaitement etabli est T absence d^anneau defini autour de Tastre, absence 


* Assumed time of mid-totality at Paramagua 13^ 4* true solar time. The vertex would 
be 2^ s' to the left of the south point, and the sun’s axis 22® 47' to the left of the south 
point, and therefore the south pole of sun’s axis would be only 0° 28' to the right of the 
vertex. 
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remarquee par tous les observateurs de la station central. La couronne 
presentait une degradation incessante d’intensitd depuis le bord de la lune 
jusqu’a sa limite. Cette degradation dtait rapide k partir du bord de I’astre, 
au mieux d’une certaine distance du bord de I’astre, et plus lente ensuite. 
Les limites du fond de la couronne dtaient assez mal definies. Dans son 
ensemble elle formait un cercle dont la largeur k partir du bord de la lune 
mesuree par M. Liais, occupait 28 divisions desa lunette divisee, on 33'6'. 

Du cote de Test, cet observateur a remarque qu’elle pouvait s’^ten.dre 
4' k 5' plus loin dans le prolongement d’un faisceau de rayons paraboliques 
qu’il a note. A I’ocil nu la lune semblait entourde d’un filet mince de 
lumiere jaune pale formant un anneau autour d’elle, mais cette anneau 
n’etait autre que la portion la plus lumineuse de la couronne vue dans la 
lunette. Sur ce fond lumineux apparaissaient les groupes de rayons qui 
s’eteignaient longtemps avant d’avoir atteint le bord de ce fond. Ce 
fond d’ailleurs n’etait pas uniforme: il semblait, suivant la remarque 
des MM. C. B. d’Oi.iveira et E. Liais, etre forme d’un entremdlument 
de rayons de toute nature, et il jjresentait un pointille variable et scin- 
tillant, comma celui de la surface du soleil sans que toutefois on aper^ut 
sur ce fond aucune raic aussi sombre que le paraissait la surface de la 
lune. 

M. u’A/.AMimjA a remarque autour de la lune cinq grands groupes de 
rayons formant des cones dont la base reposait sur la lune. De ces cinq 
groupes, deux parlaient dans la partie superieure de I’astre, I’un.a droite, 
I’autre a gauche de la verticale, et deux autres dans la partie inferieure 
egalenient a droite et it gauche de la verticale. Le cinquieme groupe partait 
a I’est de la lune a I’extremite du diametre horizontal. Tous ces rayons 
avaient ce.sse longtemps avant d’atteindre I’cxtremite du fond lumineux. 
M. Jams a I'cmarque la meme disposition aux rayons coniques, et a mesure 
leur longueur a I’aide de sa lunette divisee. Ils occupaient onze divisions 
de cette lunette co qui leur donnait 13' de longeur. D’apres M. Liais, le 
rayon de Test, sur lequel il a specialement concentre son attention, ne 
formait pas, comme les quatre autres, un cone normal a la lune, mais il etait 
incline et recourbe, sa pointe etant dirigee en haut. A sa base il croisait le 
groupe inferieure de rayons paralleles. Il se projetait ainsi que ce dernier, 
sur un large groupe paraboli(iue de rayons faibles partant du diametre 
horizontal de la lune vers Test. 
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M. DE Mello, dont la lunette n’embrassait pas le contour entier de la 
lune, a fait parcourir S, son instrument le limbe entier de cet astre, et a not6 
seulement quatre groups de rayons coniques, mais I’un de ces groupes est 4 
deux pointes, et parait correspondre au groupe conique vu par M. Liais 
dans le bas de la lune zL Test, et qui etait crois6 par le 5““ group incline et 
recourbe, ce qui lui donnciit en effet I’aspect d’un groupe conique ^ deux 
pointes. D’aprfes M. d’Azambuja et Liais, les bords de ces groupes 
coniques etaient courbes et convexes. Cette disposition dans le dessin de 
M. DE Mello est plus spdcialement prononce dans le rayon conique k deux 
pointes dont nous venons de parler. M. C. B. d’Oliveira a dgalement 
vu cinq groupes de rayons coniques, et il a remarque spicialement que la 
disposition relative de ces rayons pendant toute la duree du phenom^ne 
n’a pas vari 4 . La m^me remarque a etd faite par les autres observateurs. 

Dans le bas de la lune i I’ouest, un peu au dessus du rayon conique 
plac6 de ce c6td et pr^s de sa base, partait un faisceau de rayons paral- 
l^les, normaJe au limbe de 1’ astre. A I’ceil nu ce faisceau paraissait comme 
un rayon large et brillant. Surpassant tous les autres en dclat, ce groupe 
de rayons dtait dgalement tr^s remarquable dans la lunette, et etait vu 
comme un groupe dtroit de rayons fins et delies. 

Outre ces groupes de rayons principaux, on remarquait beaucoup 
d’autres rayons normaux au limbe de la lune. M. C. B. d’Oliveira a 
observe que la luraidre nebuleuse du fond de la couronne etait plus 
eclatante .par places, formant, pour ainsi dire, des espSces de nuages 
Wanes. M. Liais a note k gauche assez loin du limbe de I’astre un de ces 
nuages, ou taches blanches, forme par une reussion de rayons m^les, mais 
peu distincts. 

A Tile dePinheiros MM. de Birto et d’Aranjo ont notehuit faisceaux 
de rayons, dont cinq grands principaux. Ces faisceaux presentent dgale- 
ment la forme conique zl bords convexes. Ils repondent aux cinq faisceaux 
coniques.de la station principale. Deux d’entre eux sont reunis la base, 
et repondent au faisceau S, deux pointes de M. Mello. Sur le dessin de 
M. d’Aranjo, on a remarqud un autre grand faisceau qui repond au 
faisceau de rayons parallWes, dont nous avons parl6 en dernier lieu. Cette 
disposition de rayons parallWes a etd remarquee egalement k Pinheiros. 
En somme, 1 ’aspect g 6 n 4 ral de la couronne dans les deux stations parait 
avoir 6te identique. 
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Les observateurs de Tile de Pinheiros parlent toutefois d’un cercle 
blanchatre, qui entourait la lune, et du quel partaient les rayons. Sur 
le dessin cependant ce cercle n’est pas nettement limits et tout porte ^ 
croire qu’il ne s’ag-it ici que de la partie la plus lumineuse de la couronne 
que t la station centrale ofFrait 4 I’oeil nu I’aspect d’un filet dor4, et dans 
la lunette montrait une degradation incessante d’intensitd, toutefois trSs 
rapide d une certaine distance de la lune, ce qui dans un coup d’ceil, aurait 
pu faire croire un anneau. 

A Pinheiros, comme ^ la station centrale, une multitude de petits 
rayons lumineux emanaient en tons sens nortnalement du bord de la lune 
4 Texterieure de cette region plus brillante de la couronne ^ un ou deux 
minutes du bord de la lune. A la station centrale il a et 4 nettement 
remarquee ({u’une partie des grands rayons partaient du bord mime de 
la lune. A Campinas, le phenomlne a Ite tellement instantani, et 
ratmosphere si peu favorable, que la couronne n’a pu Itre decrite. . . . 

“ Sept a huit secondes apris le commencement de I’obscurite M. laais ob- 

*■ * served the lunar 

totale, je fixai mon attention du c6te de I’est, sur le faisceau de rayons 
tangents (le faisceau de rayons coniques recourbi dont la pointe se of a tani^iuial 

* * ray of the corona 

dirigait en haut, et qui au point de depart partait presque tangentiellementgS,!]!"*"*"'" 
cl la lune). Mon attention resta dirigee pendant 15 ^ 20* sur ce faisceau 
et sur une protuberance blanche horde de noir, pris de laquelle il passait, 

I..’un des rayons du faisceau, en particulier, touchait I’extremite de cette 
protuberance, et se prolongeant au dels, venait rencontrer la lune 4 . une 
petite distance, 2“ environ. Je vis cette distance s’effacer peu k peu, le 
rayon restant fixe cependant k I’extremite de la protuberance, et tranchant 
par sa vivacitc* avec la bordure noire de cette dernilre. Je vis successive- 
ment la partie brillante de la protuberance disparaitre derriire la lune, et 
il resta un trcs petit point noir, qui disparut environ trois secondes apris, 

Le point de depart sur la lune du rayon, dont j’ai parl6, se trouvait en 
cet instant prdcisement t I’endroit oh ce point noir, qui ressemblait i 
la projection d’une montagne luniare, disparut.” 
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ofSSSfa"* south-western section of the corona. From a comparison of the photo- 
of the coroi^ graphs and the drawings and descriptions above referred to, it appears 
that there was a very distinctly marked group of synclinal structure in 
the south-western section of the corona, and that the axis of the group 
made an angle of about 45° with the sun’s axis. 


Observations of Sy?iclinal Structure and Curving Rays in the South- JVestern 

Section of ike Corona, 


(/• 537-) Briviesca. 


(/. 537.) Pancerbo. 


{p. 538.) Pancerbo. 

. (/• 542.) Miranda. 

(/. 543.) Miranda- 
(/ S 47 -) Pobes. 

{i- 55^0 Bilbao. 

(A 551 *) Near Pobes. 

' (A 55 SO Llodio. 

(A 55^50 Near Llodio. 
('A 5570 Vitoria. 


Burnt } ^ drawing, but speak of “ trois grands faisceaux 

liimineux jnxtai:)osds.interieurement sillonn^‘ de 

traits blancs, qui, s^irradiant ^ partir du sommet, allaient 
atteindre les divers points de sa large base.” 

Chevallier does not give a drawing, but describes “two curved 
branches issuing from two points of the moon’s disc, 
about 20® from one another, separated much more widely 
in the middle, and approaching one another at the out¬ 
ward extremity.” 

Wilson gives a drawing in which the curving together of the rays on 
both sides of the S.W. group is shown. 

W. Beck describes a remarkable beam which curved away upwards 
from tlie S.W. limb. 

Weedon gives a drawing in which rays are shown upon the S.AV. 
limb, curving towards the north. 

Winnecke gives a drawing in which there is a large ray on the S.AV. 

limb curving towards the south. In the text he says 
that he is not sure about the direction of the curvature. 

Lewis gives a drawing in which there is a conspicuous curved ray 
on the S;W. limb. In the text he describes it as re- 
scmhling “a Turkish scimitar.” 

Oom gives a drawing in which there is a striking ray curving in 
the same direction as the ray in Lewis’s drawing. It 
evidently corresponds to the southern edge of the S.W. 
synclinal grouj) shown in other drawings. 

Murray gives a ray curving in the same direction as the curved 
ray given by Lewis and Oom. He describes it as 
“about 70° below the eclipse course,” and “in shape 
like a half-crescent.” 

Stronglcin speaks of a hom-shaped ray on the under side, which 
was curved from left to right. 

Goldschmidt writes: “Une grande masse lumineuse occupait la partie 
sud (evidently referring to the vertex as the north), 
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s’ctalant vers le sud-est et sud-ouest en faisceaux courbes 
concaves vers le sud et eiitrem^les de masses claires. 

.Le faisceau principal an sud-est avait une 

grande ressemblance avec la braiiche australe de la 
Ncbuleuse d*Orion.” 

(/• S 59 -) Vitoria. Schulz writes: “ Waren sie rechts unten krumnilinig und dariii eine 

Liicke.*’ 


(/. 560.) Vitoria. Weyer gives a drawing with some converging lines on the S.W. 

limb, which he describes in the text as very fine and 
distinct,*’ and of a ** glossy white.” He also gives a ray 
which would about correspond to the centre of the S.’W. 
synclinal group as seen by other observers. 

563.) La Guaalia. Gallon gives a drawing with agreat curved ray on the S.W. limb. 

(A 564.) Tiidela. R. A. Thompson describes a beam a few degrees to the west of the 

lowest point of the sun’s vertical diameter, which “ap¬ 
peared to curve upward ” as it approached the sun, and 
“ join another beam which was tlirown off about 45below 
the western edge of the sun.” 

(/. 567.) Valencia. Wallenberg gives a diagram with two incurving rays on the S.W. limb, 

which he describes in the text as Zwei niit den con- 
caven Scitcii gegen cinander gekriimmte liakenformige 
Lichtstreifen, deron einer mit seincni Ende iiber den 
anderen noch etwiis hinweggriff, Sie standen am imtercn 
Rande, ilirc Ausgangspuiikte wenig von eiuander entfernt, 
und gaben zusammcii das ungoflihre liild dner Ellipse mit 
geringcr Excontricitiit.” 

(/. SC(;.) Castcllondc |Feiiit2sch gives a diagram with a synclinal structure on the S.W. 
lal’lanx ) describes in the text as “cine Icier- 


(y>. 572.) Castellon de ^ 
la Plana. ) 
(A 574') Lesierto de | 
las Palmas. J 


(/• 575*) 'I'orrcblanca. 


fdnnige Ausstrahlung wclclic in Siidwesten stand.” 

Rumker gives a drawing with a curved ray on the S.W. limb, which he 
refers to in the text as the* “leierfbrinigen Ausstrahlung.” 

Secchi describes an observation of M. who noticed ciuved 

rays divided into branches like stags’ horns, ^*vers lour 
parlio superieure.” 

Tempel gives a drawing with an elliptic structure 011 the S.W. limb. 


Grou/> 0/Structure in the South-Eastern Regmi of the Corona. 

The Desierto de las Palmas photographs show very distinctly the 
southern edge of a mass of brighter structure in the south-eastern section 
of the corona, at position angle 140° to 130°- Temi'El’s drawing shows 
in the same region a remarkable double ray, not quite radial to the 
sun’s limb, and slightly convex towards the sun’s axis. On the eastern 
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^pofsMc- side of the double ray is a fan-shaped group of rather shorter and 
’ fainter rays, all slightly curved in the same direction. Wii.son’s 
drawing shows a long fibrous radial ray in about the same region, 
with shorter rays on either side, somewhat inclined from the radial 
towards parallelism with the axis of the longer ray. Galton’s drawing 
shows a group of rays, the longest slightly curving towards the south at 
its outer extremity; and both Wallenberg and Winnecke’s drawings 
show long rays in this region slightly curving towards the south at 
their outer extremities. Besides the above, the drawings and dc.scrip- 
tions of Weedon, Weiler, Oom, Stronglein, Goldschmidt, Wicvita, 
R. A. Thompson, Arndt, Feilitzsch and Bulard, all go to prove 
that there was a conspicuous group of structure in this region, and 
that the. axis of the group was inclined at an angle of about .15 , 
or a little more, to the sun’s axis. 


Observations of a Group of Structure in the South-Eastern Sedion of ihe Corom. 


(/• 538.) Pancerbo. 

(/• 543.) Miranda. 

(/.,S46.) Near Pobes. 
(/• S 47 -) Near Pobes. 

ii- SSI') Near Pobes. 
(/• SSS*) Near Llodio. 


Wilson gives a drawing with a long “fibrous ’’ radial ray lowjmls tliv 
centre of the S.E. quadrant; the rays on either side of 
it are inclined from the radial towards parullelisiu with 
the axis of the group, and show some traces of syn- 
clinal curvature. 

Weedon gives a drawing with a long radial ray with a <leftiiile 
western edge situated decidedly below the centre of the 
S.E. quadrant. 

Weiler gives a drawing wth a long radial ray from about the centre 
of the S.E. quadrant. 

Winnecke gives a drawing with a long radial ray curving slightly 
towards the south, and springing from about tlie cenln; 
of the S.E. quadrant. In the text ho says that lie had 
some doubts about tlie direction of the curvature It 
would seem that the “dusky arc’' observed by him 

upon the corona was in the neighbourhood of the base 
of this ray. 

Oom gives a drawing with a long radial ray from about the centre 
of the S.W. quadrant (position angle 140' measured 
from Ae N. point). Its western edge appears rather 
more definite than its eastern edge. 

Stronglein describes a ray more than one-third of the lunar diameter 
in length, m a position which would about correspoml 
with the centre of the S.E. quadrant. 
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(/. 557.) Vitoria. Goldschmidt. Prom the position of the great curved i 3 ,ys referred to 

by Goldschmidt, it seems certain that in speaking of the 
N. point he really refers to tlie vertex. On tliis suppo¬ 
sition the ray (70° von N.) would have been some' 20^ 
above the centre of the S.E. quadrant. 

(p. 560.) Vitoria. 'Weyer gives a drawing with a great ray from tlie centre of the S.E. 

quadrant. 

(/. 563.) La Guardia. Galton gives a drawing with a group of rays from the S.E. quad* 

rant. The longest of the rays curves over at its extremity 
slightly towards the south, and another smaller ray curves 
over slightly towards the larger ray. 

(/. 564.) Tudela. Thompson describes a ray considerably longer than the moon’s 

diameter, about 10° below the east side of the sun—that 
is, a little below die centre of the S.E. quadrant. 

{P- 5 ^ 7 -) Valencia. Wallenberg gives a diagram witli a long ray from about the centre of 

the S.E. quadrant; towards its outer end it curves over 
slightly towards the south : Eine der Lichtstreifen, die 
iiber die Corona hinausragten, war von den ilbrigen durcli 
seine bctriichtliche lilnge besonders ausgezeichnet. Er 
ging vom lihken Rande aus, kriimmte sich anfangs 
schwach, gegen sein Endc hin starker und unregel- 
miissiger nach unten (S).^’ 

(/ 568.) Ciistcllon de | jj, possible that the long ray observed by Arndt may have 

corresponded to the group of structure in tlie S.E. quad¬ 
rant, rtfened to by so many other observers; but it 
seems more probable that he was speaking of the unori- 
ented image. 

(/. 569.) Caste on c I in the S.E. quadrant, about 90'' distant 

^ ^ from the synclinal structure in the S.W. quadrant. 

(/, 575.) Toneblaiica. Tempel gives a drawing with a conspicuous double ray from about 

the centre of the S.E. quadrant. It curves slightly away 
from the sun’s axis, and on its eastern side arc several 
other smaller rays all curving in tlie same direction. 

(A 577 -) Emiibcssa. Bulard gives a great ray in tlicS.E. (luadrant, about yo^ distant from 

the synclinal structure in the S.W. <iuadrant. 

Group of Structure in the Norih-EasUrn Region of the Corona. 

Goldschjsudt, after describing a parabolic form which evidently 
corresponded with the synclinal group in the south-western section of the 
corona, says that there was a similar though less distinct form on the 
opposite limb of the moon. Tkmpel, in his drawing of the corpna, gives 
a broad radial ray springing from about the centre of the north-east 
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quadrant, with slightly incurving rays on either side of it; and Wilson, in 
his rough sketch of the corona, shows some rays extending slightly beyond 
the general contour of the corona in this region. From the drawing of 
Breen and the description • of Lespiatjlt and Burat, it is evident that 
there were some rays considerably inclined to the radial as well as crossing 
or interlacing structure in this region, which about corresponded to the 
vertex of the corona as seen from their stations. Grant speaks of a long 
beam a little to the right of the vertex exhibiting decided curvature, and 
Galton gives a tangential ray as a striking feature of the part of the 
corona a little to the left of the vertex. 

On the Desierto de las Palmas photographs, the northern edge of a 
group of somewhat brighter structure is discernible at position angle 20" 
to 30°. The V-shaped rift to the south seems to be due to a wire, 
which was stretched in front of the photographic plate to indicate the 
direction of the equator of the heavens. 

In addition to the above evidence, the drawings and observations 
of Weiler, Winnecke, Weyer, Rottenberg, Feilitzsch and Bulard, 
all indicate that there was a bright ray or conspicuous group of struc¬ 
ture in the part of the corona opposite to the synclinal structure on the 
south-west limb. 

Observations of Synclituzl and Tangential Rays in the Nbrth-Rasfcni Section 

of the Corona. 

(y. 533.) Cammesa. Breen says that at the lower part of the corona, as seen in an inverting 

telescope (/.f. about the centre of the N.E. quadrant), 
the rays appeared intertwined and entangled. 

(p. 536.) Breviesca. Lespiault | environs du point zenithal apparent de la liinc 

. ^ .... on distinguait nettement un grand nomlwe dc 

traits lumineux d’un blanc plus vif peut-utre quo les 
autres, qui, loin de converger vers le centre, coupaient 
au contraire les rayons et les faisceaux sous diverses 
incidences, de telle sorte que cette partie de la couronne 
paraissait formde de lignes de lumihre entrecroisees dans 
tous les sens : quelques-uns d’entre elles dtaient mCme 
presque tangentes au disque centraL” 

(^..538.) Pancerbo. Wilson gives a drawing with somewhat longer rays in this region; the 

outer rays of the group are inclined from the radial 
towards parallelism with the axis of the group, and show 
slight synclinal curvature. 
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{p* S 4 ^*) N’ear Pobes. Weiler gives a drawing with a pointed ray in the N.E. section of the 

corona. 

(A 547 *) Near Pobes. Winnecke gives a drawing with a very conspicuous ray in this region 

of the corona. 


(A S 57 -) Vitoria. 


(A 5SS.) Vitoria. 
(A 5^0 ) Vitoria. 


{p. 562.) Sierra de 
Tolono. J 


Goldschmidt, after describing the curved rajrs of the S3naclinal group in 
the S.W. section of the corona, sajrs ; “Des apparences 
analogues se montraient h I’endroit oppose, au nord dii 
disque lunaire, mais moins distinctes, et ayant la forme 
d’une parabole dont le sommet passait par la Lune.” 

Goodwin. It is possible that Goodwin intended to represent this group 
of structure by the ray he gives from the N.E. limb. 

Weyer. Opposite to the fine lines and the short ray corresponding with 
the synclinal structure on the S.W. limb, Weyer gives a 
short ray on the N.E. limb. 

Grant describes a very long beam which exhibited decided curvature; it 
was situated a little to the right of the vertex, as seen 
with the naked eye. 


{p. 5^)3.) La (luanlin. Galton gives a drawing with a conspicuous nearly tangential ray spring¬ 
ing from the southern part of the N.E. quadrant, and 
inclined from the radial towards the north. (Compare 
this ray with the conspicuous tangential ray D y, in the 
corona of 1871. both rays appear to spring from the 
e([uatorial side of a synclinal group, and arc inclined 
away from the eijuatorial regions.) 

(/. 566.) Valencia- Rottenberg refers to “auroral or rather streaky looking branches” ex¬ 
tending from tlu^ upper limb “ something like the clouds 
called mares’ tails.” 

(A I Feilitzsch. Oi)positc to the lyre-formed stntctiire corresponding to the 

tea ana. ) synclinal group of rays in the S.W. section of the corona, 

I'eilitzsch gives a consi)icuous ray from the N.E. limb. 

(A 575*) I'orrcldanca. Tempel gives a drawing with a broad bright ray from the central part 

of the N.E. cjiiadrant, with smaller rays slightly concave 
towards it on cither side- 


(/• 577-) Lainhcssa. Bulard. Opjiosite to the great beam which seems to correspond with 

the synclinal group in the S.W. section of the corona, 
bulard gives a similar beam in the N.E. section. 


Grottp of Rays in the North- Western Section of the Corona, 

The Desierto de las Palmas photographs show very distinctly the 
northern edge of a mass of brighter structure in the north-western 
section of the corona, at position angle 310'' to 320“. Galxon’s drawing 
shows nearly in the same region, but a little more to the north, a 
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group of nearly tangential structure, the rays composing which are 
’ inclined away from the sun’s axis. In Tempel’s drawing there is a 
broad ray with slightly incurving sides about the middle of the north¬ 
western quadrant; the smaller rays on either side of it are distinctly 
inclined from the radial towards parallelism with the axis of the great 
ray, and curve slightly towards it From Aguilar’s description, it would 
seem that there was a striking curved ray in this region. 

Having regard to the evidence of the photographs and the above 
mentioned drawings, as well as to the evidence derivable from the 
drawings and descriptions of Weiler, Winnecke, Lewis, Oom:, 
Murray, Stron-gleust, Weyer, Perry, F^eilitzsch, and Bulard, it 
seems probable that there was in this region of the corona a con¬ 
spicuous group of structure which, if not synclinal in its character, 
contained curving rays, and rays inclined from the normal to the sun’s 
limb. 


Observatiatu of a Groicp of Rays towards the Centro of the North- Western 

Quadrant, 


{p, 546.) Near Pobes. 
{J>, 547.) Near Pobes. 
(/. 550.) Bilbao. 

(A SSI-) Near Pobes. 

{p- S 5 S-) Llodio. 


{p, 556.) Llodio. 

{p, 560.) Vitoria. 

(/. 563.) La Guardia. 


Weiler gives a drawing with a broad pointed ray towards the 
centre of the N. W. quadrant 

Winnecke gives a pointed radial ray towards the centre of the 
N.W. quadrant 

Lewis gives a drawing with rays in almost every direction, and 
an exceptionally long radial ray a little below the 
centre of the N.W. quadrant. 

Oom, in a carefully finished drawing, gives a short pointed radial 
ray a little above the centre of the N.W. quad¬ 
rant 

Murray, in a diagram-like drawing, gives a narrow radial ray 
from about the centre of the N.W. quadrant, and 
a broader ray a little inclined from the radial 
towards parallelism with the sun’s axis, from a 
more northerly part of the N.W. quadrant. 

Stronglein. The description of a ray “in the upper right-hand 
quadrant ” is rather too indefinite to enable ns to 
identify it with the group of structure referred to 
by the other observers. 

Weyer gives a long radial ray from about the centre of the 
N.W. quadrant. 

Galton gives a group of stmeture in the N.W.. quadrant. The 
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566.) Near Logrono. 

(/. 5 ^ 9 ') Castellon j 
(Ic la Plana. J 

(A 574 ) Oesicrto (Ic \ 
las Palmas, j 


(/. 575.) Torrebliiiica. 


{/>. 577.) Lanibcssa. 


rays are straightor nearly straight, and are inclined 
from the radial away from the sun’s axis. The 
most northern ray of the group is at its outer edge 
almost tangential to die moon’s limb. 

Perry describes a ray more than i® in length, which appears to 
have emanated from a point near to the centre of 
the N.W. quadrant. 

Feilitzsch gives a radial beam in the N.W. quadrant, about 90'’ 
distant from the S.W. quadrant. 

Aguilar describes a curved ray 40° to the right of the north 
point—**40'’ rechts vom Nordpunkte zeigte sich 
ein Strahl wie cin gekriimmter Bauraast.” 

Tempel gives a broad ray witli slightly curved sides towards the 
centre of the N.W. quadrant, and smaller rays 
inclined from the radial and showing slight syn¬ 
clinal curvature on eitlier side of it. 

Bulard gives a radial beam in the N.W. quadrant, situated about 
90” away from the beam which corresponds with 
the position of the synclinal structure in the S.E. 
(jimdrant. 


Days in Ihc Eastmi and Wes/ern Eqmlorial Regions. 

Besides the four groups of structure, the evidence with respect to the 
existence of which we have already examined, there seem to have been 
conspicuous rays in both the eastern and western equatorial regions. The 
Desierto de las Palmas photographs show that the light of the corona 
registered itself upon the photographic plates to about an equal height 
above the lunar limb in the equatorial regions and in the regions of the four 
great groups of structure already referred to. The south-eastern group of 
structure, as shown in the photographs, appears to merge on its northern 
side with the corona in the eastern equatorial region, and there is but 
little difference between the height and brightness of the north-eastern 
and north-western groups and the corona in the adjacent equatorial 
regions. But the evidence derivable from these photographs only relates 
to the brightness of the lower part of the corona, extending at most to an 
altitude of 8'. From the observation of Wilson, it would appear that 
the brightest parts of the corona corresponded to the south-eastern and 
south-western groups of structure; and judging by the comparatively few 
observations of the equatorial rays, it would seem^ that they did not form 
Royal Astron. Soc., Vol. XLL 67 
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as striking a feature of the corona as the rays composing the groups rtior? 
‘to the north and south. 


Drawings and Descriptiom of Rays in the Eastern Equatorial Region .. 


(^, 535.) Santander. Thompson. “ The corona appeared on the moon's upper left quarter 

[/.<?. on the eastern limb], flashing out in two 
forks.” 


(/, 546.) Near Pobes, Weiler gives a drawing with a long pointed ray in the eastern equa¬ 
torial region, and a smaller ray to the south of it. 

(^. 551.) Near Pobes. Oom gives a drawing with a short radial ray somewhat above the centre 

of the eastern equatorial region. 

(/• SS 5 -) Llodio. Murray gives a diagram-like drawing with a very broad radial ray from 

the eastern equatorial region. 

(/• SS^O biodio. Stronglein’s description of a ray in the upper right quarter [oi the 

unoriented image] is rather indefinite, but he pro¬ 
bably refers to a ray from the eastern eciuatorial 
region. 

(jj. 557.) Vitoria. Goldschmidt describes a ray 70° from the north point (by which he 

no doubt means the vertex), occupying 30*^ of the 
limb towards the north. 


(/• S^S-) Tudela. R. A. Thompson. The ray 30® east of the vertex would be a little 

above the centre of the eastern equatorial region. 
{/. 575.) Torreblanca. Tempel gives a drawing with a fan-shaped group of rays in the eastern 

equatorial region. 


Drawings and Descriptions of Rays in the Western Equatorial Region . 

(Jf. 54^0 N'ear Pobes. Weiler gives a drawing with a broad-based pointed ray in the western 

equatorial region. 

(J. 547.) Near Pobes. Winnecke gives a drawing with a small pointed ray just above the 

centre of the western equatorial region. 

(J>. 551.) Near Pobes, Oom gives a drawing with a broad-based ray in the western equatorial 

region. In. his description he speaks of it as 
^‘straight, consisting of several beams;—in the 
middle a longer one, at the sides of which the 
others diminished in length proportionably to 
their greater distances from it.” According to 
. his measurement of its position, it was situated 

just about the centre of the western equatorial 
region. 

(/• 57 S-) Torreblanca. Tempel gives a drawing with a broad not quite radial ray in the 

western equatorial region. 
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Rifs in the Corona, 

There is some evidence to prove that there were dark rifts in the 
corona of i860, though they do not seem to have been so conspicuous a? 
in the coronas of 1870 and 1871. 

A considerable rift in the neighbourhood of the sun’s southern pole 
appears to have attracted the attention of Chevallier. and Tempel. And 
it would seem from Winnecke’s and R. A. Thompson’s descriptions, as N„,owrift.s. 
well as from Tempel’s drawing, that there were also dark narrow rifts in 
other parts of the corona. The “ dusky streaks ” spoken of by Winnecke 
could not have referred to the broad V-shaped rift shown in Temple’s 
drawing, in the neighbourhood of the southern pole. And the “darker 
beams” observed by R. A. Thompson are described by him as “near to 
the top of the eastern edge.” He is evidently speaking of the unoriented 
image. In Tempei/s drawing there are several narrow dark rifts, which 
reach nearly down to the moon’s limb, and remind one of the narrow 
rift in the north-eastern section of the corona of 1870, as shown in Mr. 
Brotheks’ Syracuse photograph (see plate 6 ), and also of the narrow 
rifts between the synclinal groups and the structure in the equatorial 
regions of the corona of 1871 (see plates 7 and 8). Poiarniis 

It is evident, from the Desierto de las Palmas photographs, that the 
light of the corona of i860 was less intense in the neighbourhood of the 
sun’s northern as well as of the sun’s southern pole. But if we assume 
that there was a rift in the neighbourhood of the northern pole, it seems 
probable, from the drawings, that it was more filled up with rays and 
structure than the southern rift. 

Ohervations referring fo Rifts in the Corona of 1860. 

(/. 538.) i’ancerbo. Chevallier, after describing the great curved rays of the synclinal group 

in the .S.W. region of the corona, proceeds: “Still 
further eastward, about 45° from the southern edge 
[of the unoriented image], the corona was divided 
by a dark and nearly straight portion, projecting 
as far as the corona could be traced.” 

(/• SSS-) Pancerbo. Wilson. [Compare his drawing with tliat of Tcmpcl.] Besides the 

sliallow part of the corona in the neighbourhood 
of the sun’s soutlicrn pole, Wilson evidently refers 
to a dark space within the S.W. synclinal group. 
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iP‘ 547.) Near Pobes< ^Vinnccke says: “ I had also an impression as if there were in the 

corona dusky streaks.” *’ 

(/. 565.) Tudela. R. A. Thompson, speaking of the corona, says: “I also observed 

within the halo three darker beams, much shorter 
than the breadth of the corona. One of these 
issued from the central point of the crescent 
I have described [i.e. the S.W. group of synclinal 
stracture]. The other two were, I believe, near 
the top of the eastern edge •, but of this I speak 
from recollection, and not with confidence.” 

(/• S 75 ‘) Torreblanca, Tempel gives a drawing with a decided gap in the corona in the 

region of the sun's southern pole. 


Lieut. Ashe. 59° 47' 49” N.) Uncava Bay, LAiiRAnoR, 

, 64“ 13'15" W.) 18th July, i860. 

United States Coast Survey Report for i860. Appendix 21. Report 
of Prof. Stephen Alexander. 

(p. 19.) In consequence of the clouds, Lieut. Ashe was the only 
one of the astronomers who caught a sight of the corona. 

A bright halo surrounded that part of the moon that he was looking 
at, and at about 20° in the,second quadrant f he saw a white flame shooting 
up to a considerable distance. His standard of reference was the vertical; 
he used no screen glass in observing the total immersion. 

Through an opening in the clouds the corona was seen on shipboard 
by the seamen at a position about three-quarters of a mile to the S.W. of 
our station. 

The report of Purser’s Steward Collins states that “the size of the 
ring appeared to be about one-third as broad as the dark moon, and of a 
bright radiant colour, emitting quivering and sparkling beams of light, but 
uneven in its size and intensity all around.” 

* In his German report, p. 36, Winnecke says: “ Es schienen mir auch dunkle Strahlen, 
wenn dieser Ausdmck erlaubt ist, darin vorhanden zu sein.” 

t A diagram has not been constructed to illustrate Lieut. Ashe’s observation, as there 
seems to be some doubt as to what he means by the second quadrant. If he refers to the 
lower right hand quadrant (image not inverted), and the degrees are measured from above 
downwards, “the white flame shooting up to a considerable distance at about 20“ in the second 
quadrant ’’ would be at position angle ai8°, for at Ungava Bay the north point was about 27“ 
to the east of the vertex, and the sun’s axis was consequently rather more than 32° to the east 
of the vertex. Position angle 218“ would about correspond to the position of the curved ray 
noticed by so many of the observers. 
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Mr. Breen. 


43 ’ 46' N. > CAMMESA, near AGUI LAK, SI’AIN, 
4 ' 13 'W.) iSth July, i860. 


MS. Reports of the Himalaya Expedition. 


I noticed just above and below the cusps the appearance of a faint 
light, arid the whole of the periphery of the moon which could be seen in 
the field of view was instantaneously surrounded by a nebulous corona. 

The instant the last gleam of sunlight had vanished, the corona 
burst out in all its 
magnificence, the 
faint light which was 
seen at the extremities 
of the crescent join- 
ing together with the 
rapidity of lightning. 

The instant the 
sun had disappeared, 

I examined the jieri- 
phery of the moon 
with the greiitest cure 
and attention for the 
red prominences; but 
although I jiassed 
round it with the tele¬ 
scope twice in succes¬ 
sion, I was unable to 



perceive the slightest 


lirci'ii’s (Iniwiiid of tin: curumi ol i 860 , July l 8 <li.* 


trace of them, and immediately afterwards a dense cumulus cloud passed 


over, and completely hid the sun and moon for the rest of totality. 

The corona appeared slightly yellow close to the moon, and oi uni¬ 
form brightness; but about two minutes’ distance trom the margin it was 
of a pearly white, and had a radiating ajijiearanco. 

The lig-ht and radiations of the corona wore perceptible tor a distance 
equal to half the diameter of the moon. 


* The above woodcut is made from a drawing given- in Breen’s MS. report. It has been 
oriented from the vertex. Assumed time oi mid-totality 2'* 36'“ 48* local true time. Sun’s 
ixis 41" 41' to the west of Uie vertex. 
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Goud-like 
appearance in 
part of corona 


At the lower part of the corona (as seen in an inverting telescope) the 
rays appeared intertwined and entangled, and passing in different directions 
—giving one the idea of cirrus cloud. 

The colour of the moon was of a dark grey, and its surface was not of 
uniform tint; it seemed of a globular form. 


Mr. Buckingham. 43° 46' N.) Cammesa, near Aguilar, Spain, 

4® 13' W. j 1 8th July, i860. 

MS. Reports of the Himalaya Expedition. 

crora^mg: Close to the moon the corona appeared an exceedingly faint orange- 

dniwn-outsmc ygUow, but in a yeiy few seconds it became intensely white, and appeared 
to have very strong rays between the eye and the less white nebulous 
ground. The rays could only be compared to fine silk drawn out, and 
extended a full diameter of the moon. Much to my surprise, no coloured 
prominences were visible. I noticed the rays appeared in two places to 
cross each other, on the north and eastward.* 

Mr. William Wray. 42“ 46' N. ) Cammesa, near Aguilar, 

4° 12' W. f 18th July, i860. 

MS. Reports of the Himalaya Expedition. 

Corona seen for At the instant of totality, and for twenty seconds afterwards, I saw the 

ao seconds. No ^ 

corona to perfection. It appeared as an annulus of yellowish-white light, 
surrounding and in contact with the dark moon, about the sixth of a 
diameter broad, like a nearly uniform luminous groundwork pierced with 
innumerable exceedingly fine and closely compressed irradiations, many of 
which were prolonged outside of the brilliant ring to a very great distance, • 
forming a glory or halo, the rays of which became much fainter and less 
compressed as they receded from the corona, until, at about two diameters 
of the moon distant from the limb, they were merged into the deep purple 
of the sky. The transition from the brilliant and nearly uniform portion 
to the less .compressed, whiter, and much fainter glory, was very rapid; it 
was not however quite sudden, so that no distinct line of demarcation was 

* See Tempel’s drawing: the great crossing rays in the S.E. section of the corona would 
as seen from Cammesa, appear to spring from near to the eastern end of the moon’s horizontal 
diameter. The crossing rays “on the north” probably corresponded with the crossingrays 
observed by Breen and Lespiault and Burat in the neighbourhood of the vertex. 
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shown. No curvature was perceived in any of these rays, but a very slight 
motion due to varying atmospheric refraction was suspected, 

Mr. T. C. Janson. 43 °3i'N.) Burgos, 

3° 43' W.) l8tli July, i860. 

MS. Reports of the i860 Expeditions. 

The instant the thin crescent disappeared, a brilliant corona broke 
forth entirely round the body of the moon. During the latter part of totality 
I remained gazing at the corona without the telescope. It appeared to 
increase in brilliancy, ancV flickered like the aurora borealis—sending out sicwe-uhnp-d 

>1 • 1 1 1 J rrxi * -L J 

three or four streamers much longer and sickle-shaped. They vanished 
with the first ray of the returning crescent of the sun. 

Commander Thompson. 43"26'N.1^ Santanber, 

3“ 41' W.) i8tli July, i860. 

MS. Reports of the Himalaya Expedition. 

The corona appeared on 
the moon’s upper left quarter, 
flashing out in two forks, the 
wire* (2) bisecting the lower 
fork. It cxtc'nded downwards 
at irregular distances on the 
moon’s limb, and was of a 
ycllowi.sh colour. 

The corona on the right side 
of the moon also broke on the 
upper right quarter (j'ust below 
the wire marked 4) in a fork, 
but not so large as on the 
other side. It extended up¬ 
wards and downwards until it 
met and mixed with the corona 
on left side first seen. 

* Commander Thompson made use of a ship’s telescope in which four cross-wires had 
been placed, dividing the field into segments of 45“. Wire i, 5, appears to have been placed 
horizontally; wire 3, 7, vertically; and ivires 2, 6, and 4, 8, at 43° to the horizon. The above 
woodcut has been made from a rough water-colour drawing given in his MS. report. It has 
been oriented from the vertex. Assumed time of mid-totality 2'* 37"' 54" local true time. Sun’s 
axis 40" 50' to the west of the vertex. 
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The corona 
not like the glory- 
round the head 
of a saint, be* 
cause the inys 
are not symme¬ 
trical, some of 
them being 
radial, while 
others arc 
grouped iu^ 
narrow conical 
bundles, whose 
bases appear 
to rest upon the 
moon; others 
are curved, 
especially at 
their exterior 
extremity. 

Special attention 
is called to the 
interlacing 
texture of the 
region near the 
vertex ; and to 
three rays 
situated between 
lao^ and 150® 
from the vertex 
toward the W., 
one of which had 
an extension of 
45 '- 
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M. Lespiault, 

M. Burat. 42“ 33'3" N. ) Briviesca, 

3° 20' W. ) 18th July, 186a 

Observations sur TEclipse Totale du 18 Juillet i860, par M. Lespiault, 
Prof. d’Astronomie 4 la Faculte des Sciences de Bordeaux, et 
M. Burat, Prof de Mathematiques au Lycee.—Bordeaux, i860. 

(p. 4.) La plupart des relations ant6rieures comparent I’aureole lumi- 
neuse aux gloires dont les peintres environnent les tStesdes saints; Tana¬ 
logic ne nous a pas paru complete: les faisceaux et les traits lumineux, qui 
rayonnaient autour du disque obscur de la lune, etaient loin d’etre disposes 
avec sym6trie, leur dclat, leurs dimensions, leur forme, leur position meme 
par rapport au limbe, dtaient variables d’un point a 1’autre, et variables 
sans regularity apparente;—ici, des traits de lumi^re isoles s’elan9aient a 
pen pr^s dans le prolongement des rayons; li, ils se groupaient en minces 
faisceaux coniques dont la base s’appuyait sur la lune, tandis que leur 
sommet allait se perdre dans I’espace par teintes degradees. Ces jets 
lumineux, bien que gynyralement rectilignes, 6taient souvent recourbes, 
surtout vers leur extrymite supyrieure; ils partaient presque tous du 
bord m^me du disque obscur, et quoique leur multiplicity dans Ic voisin- 
age du limbe donndt ^ la portion interieure de raurdole un eclat plus 
considerable que celui de la region exterieure il ne nous a nullcment 
paru que cette aureole dut Stre considyree comme divisee en deux zones 
concentriques. 

Nous signalons cl I’attention des astronomes deux particularites 
remarquables: aux environs du point zynithal apparent de la lune—e’est- 
&,-dire, dans la rygion la plus 61 evee du disque pour une lunette qui ne 
renversait pas les images—on distinguait netteraent un grand nombre 
de traits lumineux d’un blanc plus vif peut-gtre que les autres, qui, loin 
de converger vers le centre, coupaient au contraire les rayons et les 
faisceaux sous diverses incidences, de telle sorte que cette partie de la 
couronne paraissait form^e de Ugnes de lumi^re entrecroisyes dans tous 
lessens: quelques-unes d’entre elles etaient mSme presque tangentes au 
disque central. 

En descendant vers la droite du disque—c’est-a,-dire, vers I’occident 
—la portion du limbe qui s’dtendait du 120° au 150° k partie du zenith, 
servait de base k trois grands faisceaux lumineux juxtaposys, dont le 
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dernier particulidrement avait une etendue beaucoup plus grand que les 
autres parties de 1’aureole; sa longueur totale etait d’environ trois rayons 
du disque, ou 45'; il 
etait interieurement sil- 
lonne de traits blancs, ^^4 

qui, s’irradiant h partir 
du sommet, allaient 
atteiiidre les divers 
points de sa large 
base; ces traits avaient 
quelque ressemblance 
avec ceux d’ une aurore 
boreale, mais leur lucur 
etait plus douce et plus 
tranquille. Nous ajouterons, sans vouloir tirer de cette coincidence des 
conclusions anticipees, que ces trois faisceaux remarquables correspon- 
daient a la region la plus montuouse du disque lunaire. 
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Diagraiu constructed^lo illustrate Lcspiaull and lliimt’s description of the 
corona of i860, July i8th.* 



Prof. Chevallier, 



Diaffi-am const met ccl to ill ust rale Chevallicr’s 
dcHcriplUHi of the corona of i860, July iStluf 


42'*39'N.'(^ Panckruo, 

3'^5'W.j i8lh July, 1H60, 

MS. Reports of the Himalaya li)x- 
pedition. 

The corona was extremely bright, and ’j' 

extended not less than two diameters of 
the moon beyond the moon’s disc. 

A little to the east of the lowest part, 
the corona had a cloudy structure forming 
two curved branche.s is.suing from two 
points of the moon's disc, about 20° from 

* Assumed time of mid-totality 2'' 41'“ 36* local 
true time. Sun’sf axis 42" 30' to the west of the vertex. 

t Assumed time of midrtolality 2" 42™ 42'^ local 
true time. Sun’s axis 42" 27' to the west of the vertex. 
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one another, separated much more widely in the middle, and approaching 
One another at the outward extremity. 

Darknft. further castward, about 45* from the southern edge, the corona 

was divided by a dark and nearly straight portion, projecting as far as the 
corona could be traced. 

Mr. J. M. Wilson. 42“39'N. ) Pancerbo, Spatn, 

3"S'W. i 1 8th July, i860. 

MS. Reports of the Himalaya Expedition. 

My telescope, with a magnifying power of 15—20, gave so well- 

defined an image that I 
could detect the spots 
on the sun—7 of them 
being small. The 
corona was very bril¬ 
liant and nearly white, 
slightly tinged with 
cream-colour. It ex¬ 
tended much farther 
from the moon’s edge 
than I had anticipated. 
After some care I esti¬ 
mated that it extended, 
upon an average, two 
breadths of the moon 
at least beyond the 
edge; and in one place 
a long, wavy, fibrous 

feather, reminding me of spun glass, extended, I believe, to three breadths. 
The whole field of my telescope, about 3“ in diameter, was almost filled with 
corona. 

I took up a wedge of coloured glass, and slid it before my eye. 
The corona was diminished in size gradually; the brightest parts, being 

* The above woodcut was made from a pencil drawing still in the possession of Mr. Wilson. 
It has been oriented from the vertex. Assumed time of mid-totality s'* 42™ 42" local true 
time. Sun’s axis' 42° 2 7' to the west of the vertex. 
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nearest to the sun, were seen through the thickest parts of the wedge. 

The corona appeared as a bright ring broken in one place, and having 
protuberances in two parts, which corresponded exactly with the two 
long wavy extensions which were visible both in the telescope and to 
the naked eye. 

Article on the Eclipse of i860, published in the second volume of 
“ The Eagle.” * 

(p. 184.) The corona was splendid; far exceeding all my anticipations. 

It was very irregular, in one place near the upper part the light being very 
feeble, even close by the edge, for an arc of the moon of nearly 10®; the 
dark part being bounded on one side by straight radii of light; and on 
the other by similar rays, like fibres of finely spun glass in a brilliant 
light, which however, at a little distance from the moon, lost their recti- 
linear structure, and curved over toward the dark part in fine wavy silky 
lines. At the part where the sun vanished was a similar wavy portion of 
the corona (its direction on the whole being nearly radial), which extended 
from the moon, as well as I could estimate, more than two breadths of 
the moon. 

Mr. Bryne. 

43“ 20' N. ) San Lorenzo Mountain, Ezcaray, Spain, 

3“3'W. f i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

The ground I selected for observation was 6150 feet above the sea. 

Immediately after perfect totality the corona burst into view as 
suddenly a.s the unexpected appearance of sheet lightning. 

At first a mere narrow rim of brilliant scarlet softened off at 

structure. 

its outer edge; it partook of an orange colour as the structure became 
radiated, like the glory round the heads of saints in pictures. There 
seemed to be a progressive formation. 

Most of the beams which shot out for a length varying from one- 
sixth to one-third of the moon’s diameter were yellowish, and sometimes 
of a straw colour; whereas others, peering as it were from behind the 
* A inagazine conducted by members of St. John’s Collie, Cambridge. 



Two rays or 
prominences. 


Qirved ray. 
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former, perhaps of twice their length, and paler still, were softened into a 
pinkish or purplish white, that blended with the surrounding darkness. 

I remarked two emanations—one at an angle of about 15° from the 
vertex towards the east, and the second at about 10° towards the west, as 
seen in an inverting telescope. 

The former, which kept in view for about one minute and thirty-five 
seconds, was curved, apparently steady, and of a bright though delicate 
orange colour. 

As it seemed to proceed from the sun, and to be seen consequently 
through the corona, its true colour, probably carmine or scarlet, may thus 
have undergone some modification from being seen through a medium of 
yellowish shade. 

In length it equalled about one-sixth or one-seventh of the sun’s 
diameter. 

The other prominence, which kept in view tor a shorter period, was 
smaller, of a much less elongated shape, and of a yellowish burnt-sienna 
tint. 


Mr. G. E. Gavey. 

42° 20' N.) St. Lorenzo Mountain, near Ezcaray, 

3° 2' W.| 18th July, 1860. 

MS. Reports of the Himalaya Expedition. 

The corona was beautifully radiated, and was of a light yellow 
colour. It had an average width of one-third of the moon’s diameter, but 
many of its bright rays were equal in length to two-thirds of the moon’s 
diameter. 

On the lower and eastern* quarter of the moon, one portion of the 
rays had the appearance of curving downwards. 

Mr. J. Bonotni 43° 43' N. ? near Miranda dk Ebro, 

3° 3'W. J i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

(p. 32 of journal kept by Mr. Bonomi.) White brilliant light all round 

* Mr. Gavey probably means lower right-hand quadrant. He used a telescope with an 
erecting eyepiece. 
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the sun. Stream of light to the left proceeding from the corona; it seemed 
to move lower down. There was a band of red light all round the moon’s 
edge. 



Uoiioini’s vlrnwiiiy of the corona of i860, July iStli.* 


Mr. Walter Beck 42'.^.VN.') nkar Mikanoa., Si*a.im, 

3'' 2'W. f iStli July, i860. 

MS. Reports of the Himalaya Expedition, i860. 

For some seconds before the sun was wholly hidden the corona was 
visible through a lightly shaded glass. It appeared on the side farthest 
from the cre.scent of the sun. 

In breadth I estimated it roughly at about one-third of the moon’s 

** The above woodcut was made from a water-colour drawing accompanying Mr. Bonomi’s 
MS. report. It has been oriented from the vertex. Assumed time of totality 2'' 43"' r8" 
local true time. Sun’s axis 42° 19' to the west of the vertex. 
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No annular 
structure. 

Curved ray from 
N.W. structure. 


diameter. Its light was of a dazzling white, so bright as to obliterate 

the flame of a candle at six inches from 
the eye. 

As far as I could see, it did not 
possess an annular structure; on the con¬ 
trary, it appeared composed of radiating 
filaments, and possessed of a very remark¬ 
able beam, which curved away upwards 
from the south-western limb of the moon 
to a length of at least two-thirds of its 
diameter. 

The light was perfectly steady and 

Diimm consiructeci to illustrate W. Beclc’s devoid of flickering, 
description of the corona of i860, July 
iSth.* ^ ^ 



Mr. R. Winter, 43° 20' N. ) Mountain of San Loricnzo, 

3“ 3' W. j iSth July, i860. 

MS. Reports of the Himalaya Expedition. 

The corona consisted of two distinct parts,—that next to the sun 
being much more regular and intense in luminosity; the outer portion 
. took the form of spiral lines of light radiating in pyramidical forms t from 
the edge of the inner corona; the inner part was about five-eighths of the 
moon’s diameter in extent, and the outer about one-quarter, making the 
whole corona about seven-eighths of the moon’s diameter in extent. Some 
of the spiral rays were however longer. The corona retained the same 
form, and was apparently quite motionless. Our observing station was 
about 6150 feet above the level of the sea. 


Mr. F. M. Weedon, 42'’43'N. ) Hill-near Miranda, 

a” 59' W. )■ 1 8th July, i860. 

MS. Reports of the Himalaya Expedition. 

The corona, to which I particularly directed my attention, extended 

** Assumed time of mid-totality 43“ i8>. Sun’s axis 42° 19' to the west of the vertex, 
t Compare this with the account of the conical forms with spiral strioe observed by 
Cleveland Abb£ in the corona of 1869. 
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to a breadth on each side of the moon of about a little more than one- 
half its diameter, as 
seen by the eye un¬ 
aided, but there were 
rays shot out in some 
places which extended 
to nearly double this 
length, while one on 
the under side, and 
which I remarked 
most particularly, was 
curved towards the 
side from which the 
moon approached, and 
terminated in points, 
exactly as a jet of 
vapour would do, if 
caught at the end by 
a rapid current of 
air. 

Wccfloii’s drawing of the corona of i860, July iStlu* 

M. Otto Struve. 4.2° 48'2“s" N.) Ponns, Spain, 

2" 57' si" W. j iStli July, i860. 

MS. Reports of the Himalaya Expedition. 

Instrument — A Munich telescope of 2*3 inches aperture and 32 inches 
focal length, with a power of 44. 

A minute and eleven seconds before the commencement of totality 
I noted that I could well see the contour of the moon on the west side. 
Shortly before this observation I had removed from the eyepiece the 
coloured glass I had used until then, as it was my intention to observe all 
phenomena of the total eclipse without any coloured glass. But here I 

* Made from .a carefully finished water-colour drawing accompanying Mr. Weedon's MS. 
report. Assumed time of mid-totality 2'' 43™ 18" local Inic time. Sun’s axis 42'’ 19' to tlie 
west of the vertex. 
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ota°t^a* a mistake. Instead of the unprotected aperture, I placed before the 

eyepiece another glass of very light green colour, such as frequently is 
used for spectacles. The mistake was not discovered until some minutes 
after the end of totality. This circumstance must be borne in mind in 
comparing my observations on the duration of visibility, arid on the colour 
of certain phenomena, with those made by other astronomers. 

47 ' before total eclip.se I noticed near the uppermost point of the 
moon (in the inverting telescope), but rather between it and the .south 
pole, some appearances that, ju.st before the sun had entirely disappeared, 
I supposed to be prominences. But, though in the course of the next 
few seconds these appearances became considerably more distinct, I doubt 
much if they ought to be designated by the name of prominences as com¬ 
monly used; for they wanted entirely that character of rigid form which 
prominences exhibit commonly, and were very much inferior in splendour 
to those I saw later, and even to those I recollect to have seen at Lomza in 
1851. These appearances looked more like clouds floating in the corona, 
of which the boundaries were more illuminated than the rest. 

The colour of these clouds was greyish-white, and I could not 
perceive the least trace of red in them, not even in the brightest boun¬ 
daries. I noticed particularly two groups of clouds, distant from one 
another about 10® of the moon’s circumference. The interval between 
them was filled with a uniform light, which, however, left the impression 
as if it was formed by rays coming from behind the moon, and extending 
in a direction perpendicular to the limb. 

On the east side of the preceding group of clouds, the extreme 
boundary of one of them was more distinct and brighter than the rest. 
Eleven seconds after the commencement of totality, I estimated the height 
of this boundary to be 57". I noted at the same time that this boundary, 
though curved, had an average inclination to the moon’s limb of about 
10°. Considering the indistinctness of the former, these estimations can 
only serve to give a general idea of the height and appearance of this 
object. I want also to remark that I am not quite sure if the above 
mentioned boundary, as indicated in the figure, was really in contact with 
the moon’s limb. The general impression remained with me that the 
cloud was apparently floating in the corona. 

Immediately after this estimation had been made I returned again 
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to th© region nearer to the direction of the moon’s motiohj but I could 
not perceive there any distinct traces of prominences; though on different"””* 
places there were clouds similar to those I had just perceived, but of less 
intensity. 

I also perceived several veins of a livid colour, which extended far Veins extending 
into the corona, but could not well be measured, as their forms were not 
distinct enough for that purpose. 

lixtending now the examination of the limb to the regions nearer the 
north pole, my eye was suddenly struck by the brilliant appearance of a 
prominence. ... I have tried to represent the impressions I had of this 
prominence on a somewhat enlarged scale in the figure. 

From its extremities some 
faint veins extended far into the 
corona. These v'eins have also 
been indicated in my sketch, but 
with not the least pretension to 
accuracy, except as to the points 
where they apparently took their I'niminwioo nml veins in tlic coron.i «lmval by OUo strove, 
origin. ... I will add that the corona—or better, the bright background 
upon which the prominences appeared to project themselves—was very 
different from what I had seen in 1851 at I.,oinza. On that earlier occasion Coronn vary (lif- 

1 furcnl fruiii tliiit 

the corona was formed of an almost ^uniform cum light, and was so well 
defined in its outline that certainly very approximate estimations of the 
distance of the moon’s limb or the prominences from it could have been 
made. Now, on the contrary, all the corona in the neighbourhood of the 
moon’s limb re.senibleda chaotic mass of clouds, which gave the impression 
that the whole mass of light was in an extraordinary .state of agitation; 
besides the clouds, radial rays were predominant in the corona. 

Mr. C. Weiler. 

.p" 47' 13 " N.I Hii.L <11'' Sta. MAKiNA, 3 iiiilcs S,\V. of I’obos, 

2 56'i3''\V.j iSili July, ihfia 

MS. Reports of the Himalaya Expedition. 

The accompanying sketch is intended to show the outlines of the 
corona as it appeared to mo. The form of the upper left cot ner impressed 
itself strongly on my memory. 

RoYAt. Astron, Soc., Vol. XLI, 69 
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The rays risiag from the red ring in the sketch remained during 



Weiler’s drawing of the corona of 1S60, July iStli. * 


the whole of the totality constant in leng-th and form, ami .shnwfd no 
movement. 

Prof. Winnecke. 

42“47' 12" N.) Him, Oh' Hta, M akina, 3 miles num I’nlic*., 
2'‘s6'i3"W.j iRtli July, iSfut. 

MS. Reports of the Himalaya Expedition. 

The corona consisted of short bunches forming together the glor}', 

* Made from a drawing given in Weiler’s MS. report, and oriented from the north point 
as mwked upon the drawing. The sun’s axis should be s° 26' to the cast of the north point. 
In this woodcut, as well as that on the opposite page, the sun’s axis is on the wrong side of tin* 
north point 
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and five long rays—the length of which were estimated to be from one to 
one and a half diameters of the moon si^ringing from the glory. 

Two of these rays were evidently curved—a fact about which I SLXtl ^-Two cufved rfty.s 

. 8CC11< 

quite sure, but aljout the direction of curvature I have some doubts. 

The figure is a copy of tlie sketch which I tried to make on the 



Wiiiucckc’s (Irawiiifi of the cc»rona of iS6o, July iSlh.’*' 


spot, about ten minutes after the end of lolulity. From this sketch I 
conclude that the breadth of the ring was 8', and that of the principal 
rays 10'. I had also an impression as if there were in the corona dusky 
streaks. 

* Made from a drawing given in Wiiinockc’s MS. report, and oriented from the north 
point as marked upon the drawing. The sun’s axis should be 5° aO' to the cast of the north 
point. 
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In the neighbourhood of the prominence which I have marked 
as (rf) on the prominence map, I saw a parabolic dusky arc on the light 

of the corona.It looked as if it was drawn with sepia on the 

bright ground of the corona. The position of this arc I cannot give with 
certainty * —for, according to a preconceived plan, I did not at all attend 
to telescopic appearances in the corona. 


Mr. Warren De La Rue. 42° 43' 24" N. ) Rivai!uli.osa, 

2'“ss'2o"W. 1 18th July, 18C0. 

Bakerian Lecture published in the “ Phil. Trans.,” Part i., 1862. 


(p. 25.) [The corona] appeared tome to glow with a silvery white light, 
softening off into a very irregular outline, while from its general boundary 
shot out several long streamers. It extended generally to about 07 or o’S 
of the moon’s diameter beyond her periphery. Close to the moon, and 
reaching not further than 2', the light was very brilliant, and several ^ones 
of gradations of brightness appeared to exist, but the very bright ;:oncs 
would all be comprised in a circle about 0-25 of the moon’s diameter. . . . 
(p. 30.) In the two coloured drawings, Plates vii. and viii.,f I have 


• In Prof. Winnecke’s German account of his observations, given in “ I.es Mcnioircs clc 
I Academic Imp£riale des Sciences de St. Pdtersbourg,” vii. Serie, 'Pom. iv., No. i, p. 3.S, he 
refers to the dusky arc as being near to, a prominence on the S.W. limb. It is shown oil the 
plate of the prominences attached to M. Otto Struve’s Eclipse Report, and appears to have 
been a very faint dusky arc with its convex side towards the sun. According to the jiosiiion 
ffven to it on this plate, it was situated within a few minutes of the sun’s limb, in the neighbour¬ 
hood of the base of the great curved ray from the S.W. limb in Prof. Winnecke’s drawing. 

Prof. Wmnecke’s German account of it runs thus 

“Ich habe noch nachzuholen, dass ich in der Nahe der Protuberanz einen parabolisch 
ge^i^ten, dunklen Bogen im-Lichte der Corona erblickte, dessen Form nach cincr un- 
imttelbar imeh der To^itat entworfenen Skizze auf Taf. i in der Niihe der Protuberant, (,/) 
dort gezeichnete relative Lage zur Protubeianz ist sehr unsiclicr, da ich 
DkTer tdeskopische Erscheinungen in der Corona durchaus nicht achtete. 

+ Wootots have not been made from the plates above referred to: as tliev are onlv 
given as ‘faarly resembling” the “ general appearance ” of the corona, winch is dcL“d wUh 
outline, the diagonals of which it should be noted correspond with 
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depicted the result of my telescopic observations; to facilitate my doing 
which at some future convenient time, I made a coloured sketch on the 
afternoon of the eclipse. This coloured sketch, the black and white 
drawings made at the telescope and shown in facsimile in Plate vi., 
together with my photographs, which I have not hesitated to use to 
correct any errors of position or dimension in the sketches, have enabled 
me to give in these drawings what I believe to be a very truthful repre¬ 
sentation of the appearance of the prominences, immediately after the 
commencement and just before the end of totality. The corona I do 
not give as an absolutely true representation of that phenomenon, but as 
fairly resembling its general appearance. It has been derived from the 
photographs as far as they show it. 


Mr. Wm. J. Lewis. 


43'’i 5'N.\ liiuiAO, 

3 ''SS'W.j' 1 8tb July, i860. 


MS. Reports of the Himalaya Expedition. 

During the period of totality the sun and moon, and the sky in 
their neighbourhood, were covered with light fleecy clouds; through which, 
however, the corona was distinctly visible, and presented the following 
aspect. 

It consisted of a number of distinct rays of different lengths, per¬ 
pendicular to the moon’s circumference, the longest being one which 
projected horizontally from the left side of the moon (as seen through 
a reversing- glass) the length of which was about 2.1 diameters; two 
or three others were about ij- diameters Tong; but the rest were mostly 
about ®rds of a diameter in length. They were nearly all straight, but 
four or five of those towards the top were more or less bent, especially 
the one at the very top of the disc, which was very much bent to the 
left, and resembled a Turkish scimitar. 

All the rays remained visible for a second or two after the totality 
ceased, and then simultaneously faded away, gradually though quickly. 
While they were visible no flickering or movement of any kind was detected 
in them. The straight rays remained straight, and the bent ones 
continued bent the whole time. 
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Lewis’s drawing of the corona oi i 860 , July i8th.* 


Description of 
instrumeat. 


Lieut. F. A. Ooin/ 


42° 46' 44" NI Alto D’URUAMiijA, near Pobcs, 


3 “ 53*22'' W., 


18th July, i860. 


Ms. Reports of the Himalaya Expedition. 


I was provided with a comet-seeker by Merz of Munich., It was 
of 3 inches aperture and 25'2 inches focal length, and was mounted on a 
stand which allowed of nearly equatorial adjustment. 

* Made from a water-colour drawing accompanying Lewis’s MS. report. Oriented from 
the vertex. Assumed time of mid-totaUty 42“ 42* local S. T. Sun’s axis 41° 36' to the west 
of the vertex. 
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During the totality I made use of an eyepiece magnifying only 87 
times, and having a field of nearly 6®. In the focus of the first lens of the 
eyepiece was fixed a micrometer, which consisted of a plane glass-plate 
on which four concentric circles, intersected by diameters at distances of 
22° 30' from one another, had been cut with a diamond. I had found 



Fig. r.—Oom’js drawing of the corona of i860, July i8tli.* 


the following values of the four radii of these circles—viz., 90'7, 44''5, 
29'-8, i5'-4. 

During the totality the corona appeared of a silvery white colour. 

Made from a carefully finished water-colour drawing accompanying Oom’s MS. report. 
Oriented from the nortli point, as marked upon the drawing. Sun's axis 5*^ 26' to the east of 
the north point. 
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Next to the moon’s limb there appeared a very bright ring (A, fig. 2), 
the breadth of which was found to be 2'. It was measured at four points, 
distant go° from one another,* and was in each case found to be 2'. 
The light of this ring was the same at equal distances from the moon’s 
edge, but diminished a little towards its exterior outline, which was very 
well defined. 

From this outline a great many rays of different lengths took their 
origin; here their light seemed less intense than that of the border of the 
ring, and it diminished gradually towards their extremities, 
f All the rays were perpendicular to the ring, and on the whole 
regularly distributed round its circumference, till at a certain distance from 
A they could hardly be separated from one another, and formed thereby 
a second ring B, beyond which their remaining portions could be seen 
distinctly separated and projecting themselves on the purple-blue sky. For 
[the ring B the measures made at the same four above-mentioned points 
gave its breadth constantly equal to ,3'. 

The 2one formed by the separated portions of the rays, of which 
the extremities, though very faint, were pretty well defined, was very 
irregular in its contour when considered in detail, but on the whole it 
seemed to be concentric with the moon. The limits of these irregularities, 
or the shortest and longest distances of the extremities of the rays from 
the moon’s edge, were estimated to be of 7' and 9'. The outer circles 
represent these two limits. 

Five long rays had their origin at the exterior border of the ring 
A. Their light mingled itself there with that of the ring, and decreased 
by degrees towards their extremities, which notwithstanding that were 
tolerably well defined. 

Near their bases they were all perpendicular to that border. These 
rays were accompanied on their sides and beyond their extremities by 
masses of a less intense light, visible only towards the ring B, near 
which I think these masses were about as bright as the border of the ring. 
They diminished gradually in their intensity with greater, distances, both 
from the ring and the ridges of light (the long rays). Their lateral 
contours could be made out, their extremities not; they faded away in the 

* {Note by Lieut Oopi .)—The measures and estimations of the breadths of the rings were 
made at the points marked i,. 2, 3, 4, in the figure. 
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sky. The drawing (fig. i) will give, I think, a better idea of what I 
have seen than any description can 
do. 

The five long rays are repre¬ 
sented in the figure by the numbers 

I. to V. in the order of their distri¬ 
bution. The measures I obtained for 
them are the following, in which d 
represents the distance from their 
extremities to the moon’s edge—and 
p the position angle referred to the 
moon’s centre and counted from 
north through east, 

I. Straight d — n'; p = 77°. 

II. Straight d = 2S'; p — 140°. 

in. Straight till b ; for this portion '’y 

d = if \ p = 2I2^ 

From b bent over towards the west till a; for this point 
d = 28'; / = 232°. 

IV. Straight, consisting of several beams. In the middle a longer 

one, at the .side.s of which the others diminished in length 
proi)ortionably to their greater distances from it; for this 
d = 14'; p = 277“ 

V. Straight d — 10'; p = 338“. 

After taking a general view of the heavens with my naked eye—■ 
during which I noticed that the colour of the sky was brightest near to the 
corona—I returned to my telescope, and made the following series of 
measures:— 

Jireadth of the ring A at the points i and 3 2'. 

Breadth of the ring B at the points 2 and 4=3'. 

Ray IT. / = 140“. 

III. p z= 212“ at the origin. 

IV. p = 277“, corresponding to the middle beam. 

While I was engaged with the observation of IV. the sun reappeared, oraduaidirap- 

^ pearance of tuc 

The corona diminished suddenly in dimensions and light, but it still 
maintained for a certain time its general form and structure. About 

Royal Astron. Soc., Vol. XLI. 70 
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IJeut. Oom's 
observation. 


eig-ht seconds later the ring A, and the rays which emerged from it, mixed 
themselves with the other parts of the corona—which was in this way 
reduced to a single ring, with excrescences on its border. 

The intensity of the corona, which remained concentric with the 
moon, decreased rapidly, particularly on the side where the sun had 
reappeared. The above-mentioned excrescences contracted themselves 
more and more, and disappeared one after another. The last one that was 
seen corresponded to Ray II. 


{Note by Lieut. Oom .)—In the account of my observations, I omitted to say 
that the position angles of the starting-points of the long rays had been measured, not 
near the ring A, but beyond B. According to this the position angle of III. refers 
to that part of the ray which was between 5' and 13' from the moon’s limb. 


Mr. E. W. Murray. 


4.3' f N.) Llodio, 
s°5o'W.) 18th July, 1 36 o. 


MS. Reports of the Himalaya Expedition. 

The corona broke forth suddenly; its rays were steady, and did 
not shoot up as do those of an aurora. The rays were irregular in their 
lengths and breadths, but with the exception of one or two they were, I 
think, on an average '3 or ‘4 of the diameter of the moon. 

I could not see them well enough with the naked eye to distinguish 
whether they were separated into fine rays or not: they consequently bore 
the appearance to me of being in bunches or pointed tufts, reminding me 
in shape of the Aiguilles which border the Mer-de-Glace at Chamouni. 
The two most worthy to be noted were one on the left-hand upper quarter 
of the moon, about 30° above the line of its course; in length it appeared 
to be greater or nearly equal to the diameter of the moon, and to be about 
one-quarter as broad as it was long: the other was from the edge of the 
lower right-hand quarter, about 70° below the eclipse course: it had 
about the same length as the first, but was much narrower at its base, 
and curved to the west, being in shape like a half-crescent. All the rays 


Curved ray. 
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of the corona appeared to radiate at right-angles from the edge of 
the ring. 



Murray’s drawing of the corona of i860, July i8th.* 


Mr. John Stronglein. 43" 7'N.) Monte Arrana, near Luodio, 

2"5o'W.j 18th July, i860. 

MS. Reports of the Himalaya Expedition. 

The corona was formed of radiating rays which on an average had 
a length of Jrd the diameter of the moon. Several of them were much 
longer—and I saw at first in the upper right and left quarter two 
such rays. A third, still greater, formed itself in the middle of the left 
hemisphere. Lastly followed on the under side a horn-shaped ray, which curved 

* Made from a rough water-colour drawing accompanying Murray’s MS. report. Oriented 
from the vertex. Assumed time of mid-totality 2** 43®' 18® local true time. Sun’s axis 41® 50' to 
the west of the vertex. 
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was curved from left to right. The radius of its concavity might 

have been some- 

■ * I what greater than 

the radius of the 
V moon. The two 

_1“.^ last named were 

''X the largest and 

'' \ finest. They had 

\ probably a length 

of -^rds the dia- 
i meter of the moon, 

f 

/ and the width at 

i 

/ the base was at 

least one-fifth the 
/■'(sV 'x^ length. These rays 

‘1^ during the whole 

^,4 time remained al- 

^ ways visible, and 

kept the same 

Diagram constructed to illustrate Stronglein*s description of the corona of i860, light. 
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Diagram constructed to illustrate Stronglein’s description of the corona of i860, 

July i8th. 


Herr Hermann Goldschmidt. 42“ 50' 4i" N. ) Vitoria, 

2° 40' 20" W. J i8th July, i860. 

“ Astr. Nachr.,” Vol. Ivi., pp. 305, 306. 


A ray at rieht 
angles to the 
moon’s limb 70® 
from N. was 
principally 
remarked. Its 
base stretched 
along the moon’s 
limb 30® towards 
the N. The 
north-east part 
was gradually 
lost m other 
masses of light 
On the soutnem 
limb at 170® great 
curved rays were 
observed, with 
masses of light 
like cirrus clouds 
on its south-east 
side. There was 
also a parabolic 


Ich habe hauptsSchlich einen Strahl in gerader Richtung, nordostlich 
vom Mittelpunkte des Mondes ausgehend, bemerkt (70° von N.), der sich 
30“ weit am Mondrande gegen Norden verbreitete, ohne jedoch, dass er 
in seiner ganzen Breite concentrisch nach dem Mittelpunkte unseres 
Satelliten gerichtet war j der nordostliche Theil war allmahlig in andere 
Lichtmassen ubergegangen. Grosse gekriimmte Lichtstreifen siidost und 
siidwestlich, die in 170° auf dem siidlichen Mondrand aufstanden, waren 
nach innen mit einzelnen Lichtflocken an der siidostlichen Seite erfullt, die 

* Assumed time of mid-totality 2^ 43“ i8' local trae time. Sun’s axis 4 1° 50' to the west 
of the vertex. 
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in Form und gelber Farbe den Cirruswolkchen am abendlichen Himmel 

northern limb, 


ahnlich waren ; die Haupt- 
form war parabolisch und 
der siidostliche schwerdt- 
formige Zweig hatte grosse 
Ahnlichkeit mit dem sud- 
lichen Zweig des Orionschen 
Nebels. Dieser Gestaltung 
gegenuber gelegen zeigte 
sich ostlich und westlich 
vom Mondrande bei 120® 
und 320° eine parabolische 
Lichtmasse nach Norden 
gekriimmt, deren Scheitel 
ohngefahr durch den Mittel- 
punkt des Mondes ging und 
allmahlig mit der weniger 
leuchtenden Masse der Co¬ 
rona gegen Norden verlief.f 






4 


X. 






r <!»»'“ 




cl 

j,U' 


II 


the apex of which 
nearly corres¬ 
ponded with the 
mx>n’s centre. 







% 






Diagram constructed to illustrate CloUlscliinuU’s description of the 
corona of i86o, July i8th.* 


[The following description of Goldschmidt’s observation is given in 
the “Comptes Rendus,” li., p. 266:— 

“ J’ai principalement remarque dans lacouronne, des rayons partant du 
centre de la Lune au nord-est, occupant environ 30° de la circonference et 
diminuant d’intensite dans la direction nord. Une grand masse lumineuse 
occupait la partie sud, s’etalant vers le sud-est et sud-ouest en faisceaux 
courbes concaves vers le sud, et entremSles de masses claires d’une couleur 
jaune et de la forme de cirrus. Le faisceau principal au sud-est avait une 
grande ressemblance avec la branche australe de la Ndbuleuse d’Orion. 

* Assumed time of mid-totality 2'* 44™ 36", local true time. Sun's axis 42° 20' to the 
west of the vertex. 

t We have had some difficulty in determining the meaning of Goldschmidt’s description— 
but the French account makes the latter portion clearer. It seems probable that in speaking of 
the north point he really refers to the vertex. On this supposition the first ray described 
probably corresponds with the crossing ray or group of structure forming the eastern boundary 
of the southern rift, as shown in Tempel’s drawing. The parabolic structure at 170° probably 
corresponds with the group of synclinal structure to the west of the southern rift, shown in so 
many of the drawings, and the opposite parabolic form to a north-eastern synclinal group. 
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Drawings of ihe Corona of 1860, July i Zth. 

Mtehmidt’s Qgg apparences analogfues se montraient ^ I’endroit oppose, au nord du 
disque lunaire, mais moins distinctes et ayant la forme d’une parabole dont 
le sommet passait par la Lune. La limite de la couronne vue 4 I’oeil nu 
itak plus restreinte; I’anneau qu’elle formait ne depassait par 6' d’arc.”] 


The Rev. H. A. Goodwin. 

MS. Reports of the Himalaya Expedition. 


Au, NEAR Vitoria, 

18th July, i860. 


The corona commenced in the most striking- manner, at the cusps 



of the disappearing sun, in 
the form of small tufts, 
which I could only compare 
to brushes of electrical light 
—at first curved, in a direc¬ 
tion contrary to the curvature 
of the sun’s disappearing 
crescent. 

These brushes rapidly grew 
out, becoming straighter as 
they lengthened; the upper 
one approaching very near 
to a long straight beam 
which struck out from a 
point somewhat more east¬ 
erly on the sun’s limb. The 
corona itself was far from 


being regular, even at the middle of totality. 


Prof. J. H. von Madler. 42' 50' 41" N.) Vitoria, Spain, 

2 40 20" W. J 18th July, i860. 

“ tiber Totale Sonnenfinsternisse.”—Dr. von Madler, Jena, 1861. 


Rays of corona 
not radial: some 
of them curved; 
one nearly 
tangential. 


(p. 12.) Die Corona erschien mir, sowohl im Fernrohr als mit freiem 

* Made from a carefully finished water-colour drawing given in Goodwin’s MS. report. 
Oriented from the vertex. Assunied time of mid-totality 2^ 44® 36® local true time. Sun’s 
axis 42® 20' to the west of the vertex. 
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Ange gesehen, rein weiss. Viellelcht war ein schwacher gelblicher 
Schimmer vorhanden, doch ich bin seiner nicht gewiss geworden. Sie 
bestand nicht aus einem unbestimmten Lichtschimmer, sondern die ein- 
zelnen Strahlen und Strahlenbiindel zeigten eine iiberaus scharfe und 
bestimmte Begrenzung. Eine detaillirte Zeichnung war allerdings in 
den wenigen Momenten nicht rhoglich, allein ich habe bestimmt wahr- 
genommen, dass die verschiedenen Strahlen Richtungen nahraen, die 
durchaus keinem gemeinschaftlichen Centro angehorten. Ich sah mehrere 
diagonale, ja einige fast normal gegen die ubrigen, in uniriittelbarer Nahe 
befindlichen. 

Einige gekriimmte Strahlen zeigten sich gleichfalls,. und das Ganze “y; 
Hess den bestimmten Eindrtick zuriick, dass hier kein blosses Inflexions- 
phanomen vorliege. Nur die Grenze dsr Corona gegen den schwarz- 
blauen Himmelsgrund war nicht bestimmt, sondern die Strahlen verloren 
sich allmahlich in die Umgebung. Die Ausdehmmg (mit freiem Ange 
gesehen) konnte ich nur beilaufig auf etwa 15 Minuten schatzen d. h. so 
weit die Strahlen mir noch deutlich erkennbar waren. 


Herr G. Schulz. 



42' 50' 41" Vitoria., Spaint, 

2° 40' 20" W. j 18th July, 186a 

“ liber Totale Sonnenfinsternisse.”— 

Dr. von Madler, Jena, 1861. 

(p. 15.) Wahrend in der Lichtkrone crossingstmight 
alle ubrigen Strahlen geradlinig verliefen 
und sich hier und da durchkreuzten, waren 
sie rechts unten krummlinig und darin 


I 



Dingram constmcted to illustrate Schulz** descrip- 
til a of the corona of i860, July i8th. 


eine Liicke. 


* Assumed time of mid-totality 2^ 44™ 36® local 
true time. Sun's axis 42° 20' to the west of the 
vertex. 
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Drawings of the Corona of 1860, July i %th. 


Prof. G. D. E. Weyer. 4.3“ 50'41" N-l Vitoria, 

2“ 40' 20" W. i i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

Looked at without the telescope the corona appeared to me of a 
light yellow colour, and some longer rays seemed to flash out, especially 
in the direction of thp horizontal diameter on both sides. A smaller ray I 



Weyer’s drawing of the corona of i860, July iStli* 

saw below, and the smallest of all at the upper part of the corona. These 
rays were quite straight, and in the direction from the centre. The 

^ Made from a drawing accompanying Weyer's MS. report. Oriented from the vertex. 
Assumed time of mid-totality ^ 44™ 36® local true time. Sun^s axis 42° 20' to the west of the 
vertex. 
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breadth of the corona seemed to me a little more than the moon’s 
diameter. 

Seen through the telescope the corona appeared of a lighter white 
yellow colour, using no dark or coloured glass. After a first general view 
of the prominences my attention was involuntarily drawn to the very fine “ 
and distinct curved lines at the lower limb (direct image), where no 
prominences were to be seen. The colour of these lines was a glossy 
white, I might not call them rays, as they were not straight, neither would 
I compare them with a“ packet of hemp-thread,” as M. Peytal found them 
in the eclipse of 1842, at Montpellier, nor did they resemble the regular 
curvatures as seen by Liais in 1858, But perhaps all this belongs to the 
same object in different forms. 

I took time to draw three of these lines, and well noticed that the 
one on the left terminated not gradually but suddenly, about a quarter 
of a degree from the moon’s limb. The other two lines extended still 
further, and nearly joined where they grew fainter, at about half a degree 
from the limb. 

There were no clouds around the sun to which the phenomenon 
could be attributed, but it was perfectly clear; neither ceuld it lie in the 
instrument, as several trials afterwards proved. 

The Rev. H. A. S. Atwood. 

43® 34' N. 7 La Guardia, near Logroilo, 

3 °35'W. ) 18th July, IB60. 

MS. Reports of the Himalaya Expedition. 

The eorona appeared as a ring of brilliant light encircling the dark 
body of the moon, and radiating from it; the rays appeared to consist 
of a double set, one placed regularly on the luminous ring surrounding 
the moon’s body, of equal height and on broad bases, in colour not 
so luminous as the outer rays (which were much longer and very 
irregular), but of a peculiar attenuated ethereal light—if we may so 
call it. . . . 

This inner equiangular set of rays I noticed very particularly with 
a well defining telescope having a large field, and about 23 magnifying 
power; and I am particular in naming it, as I have not met with any of 
my brother observers who saw it so distinctly. 

Royal Astron. Soc., Vol. XLI. 
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Drawing of the Corona of i860, July x%th. 


Prof. Grant. 


42° 38' N, 
2° 40' W. 


:! 


Sierra de Tolono, 
18th July, i860. 


MS. Reports of the Himalaya Expedition. 




r 


ray 


The breadth of the corona appeared to be equal to about a fourth 
of the moon’s diameter. From its exterior margin there issued forth 
diverging beams of light of unequal length. These beams were not of 
uniform brightness throughout their whole 
extent. At their junction with the corona 
they appeared to be of equal brightness 
with the latter, but from thence they gradu¬ 
ally faded off until they were finally lost 
in the dark ground of the heavens; their 
average length was about 30*. 

One very long beam, a little to the 
right of the vertex, exhibited a decided cur¬ 
vature. The exterior margin of the corona 
was very imperfectly defined. A similar re¬ 
mark applied to the terminating sides of the 
diverging beams of light. 

The light, both of the corona and of* 
the beams issuing from it, appeared to me 
to be perfectly motionless. The above- 
mentioned features of the corona were observed with my naked eye, and 
not in the inverting telescope. 



Diagram con.slnictud lo illustrate (Grant’s 
(Inscription of the corona of iS6o, fulv 
iSth.* 


Mr. Francis Galton. 

42® 34' N.) Hill of La Guardi a, Sfain, 

2“35 W-j i8th July, i860. 

MS. Reports of the Himalaya Expedition. 

“Totality” came on in great beauty. The corona rapidly formed 
itself in full distinctness. It did not appear to me to grow, but rather to 
start ready formed into light as the brilliancy of the sun became masked; 

* Assumed time of mid-totality 2“ 44“ 54* local true time. Sun’s axis 42” 41' to the west 
of the vertex. 


Drawings of the Corona 0/1860, July liih. 
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however, I speak with doubt upon the point. The drawing is developed, 
from a rough sketch made about one minute after the commencement of 
totality, and it is to my mind a fair though very weak representation of 
the general appearance of the corona. I do not know to what I can justly 
compare that magnificent meteor. It differed from other objects in the 
remarkable whiteness and purity of its light, and also in the definition of 



Fig. I.— Galtou’s drawing of the coi'ona of i 80 o, July i8th.* 

its shape, as combined with a peculiar tenderness of outline. The rays Reference* to 

^ . the diagram ou 

a, b, c, d were especially noted. neitpage. 

a and b are tangents to the moon’s disc ; c and d are curved. 

The facts I paiticularly observed in reference to the corona, are— 

I St. The long arms of light did not invariably extend as rays from 

* Made from a water-colour drawing accompanying Galton’s MS. report. Oriented from 
the vertex. Assumed time of mid-totality 2** 45“ 24® local true time. Sun’s axis 42“ 49' to the 
west of the vertex. 
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^^sGaiws tiig centre of tlie sun. They generally did so, but some were more or 

less tangential to its disc. 

2nd. The arms were 
not always bounded by 
straight lines; some were 
curved, and the lowermost 
one was remarkably so, 

3rd. The shape of 
the corona seemed pretty 
constant in its main fea¬ 
tures, though its smaller 
details varied continuously 
by a gradual diorama-like 
change. But I cannot be 
sure that there were any 
changes, other than those 
which might be ascribed to 
growing and waning bright¬ 
ness, and definition. There 
was no pulsation or other peculiar movement visible to me in the light of 
the corona. 

The Rev. R. A. Thompson. 42" 9'N.-* Tudei.a, 

I' 38' W. I i8th July, i860. 

“The English Churchman,” 26th July, i860. 

I now looked at the corona: it was not of uniform breadth, but 
generally about half the moon’s diameter, while long beams of light issued 
forth in several directions. The longest, about 10 degrees below the east 
side of the sun,, was considerably longer than the moon’s diameter, if I 
can trust my memory, after the totality was passed. 

The beam next in length was not far from the lowest point of the 
sun’s vertical diameter, a few degrees to the west; and this beam, as it 
approached the sun, appeared to curve upwards, eind to join another beam, 
which was thrown off about 45 degrees below the western edge of the 



Fig. 2.—Made from a diagram given by Francis Galton. 
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Drawings of the Corofia of i860, July 18M. 

sun. For a few moments these two beams formed a distinct crescent, 
with its convex edge nearly touching the sun, otherwise the beams 
remained unchanged during the whole eclipse; but this crescent was not 
evident during the whole time.* 

Another of the longer beams was thrown off from a point about 
30° east of the top of the vertical diameter. 

I also observed within the halo three darker beams, much shorter i 

than the breadth of the corona. One of these issued from the central * 



Diagram constructed to illustrate K. A. 'I'lignipsoii’s description of the corona of iSOo, July iSth.t 

point of the crescent I have described. The other two were, I believe, near 
the top of the eastern edge; but of this I speak from recollection and not 
with confidence. 

* The motion of the moon would tend to uncover the bright matter at the base of 
the curveid rays, and it is possible that irradiation from the bright area may, as totality- 
advanced, have obliterated the details which were at first visible in the higher parts of the 
corona. 

t Assumed time of mid-totality 2*^ 50"^ 36* local true time. Sun’s axis 43^^ 45' to the west of 
the vertex. 
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Drawings of the Corona of i860, 'July \Zth. 


Mr. J. G. Perry. 


42“ 27' N.'^ Hill of Cantabria, near Logrono, 


2° Id W, 




18th July, i860. 


MS. Reports of the Himalaya Expedition. 











Diagram constructed to illustrate Perry's 
corona of i860, July iSth.t 


of the 


The white light of the 
corona exceeded in purity any¬ 
thing I had ever seen before, 
especially in a circle imme¬ 
diately surrounding the moon 
—^where it was less transpa¬ 
rent. and probably on that 
account more white than in 
the rest of its extent. 

Its light was not uni¬ 
form but radiating. One ray 
was apparently longer than tluj 
rest, and was more than i" in 
length. It seemed to enna- 
nate from a point coinciding 
with the middle of the long 
low red prominence* on the 
west side. 


Baron de Rottenberg. 


39 ° 3 o'N. ) VALKNcrA, 
" • -V. I 


3 “ 5 o'W.j iSthJuly, iSfo. 


MS. Observations of the Himalaya Expedition. 

The corona was of a pearly or rather cream-like white colour, with 
am-orf or rather s^ky-looking branches of greyish colour eatoding 

a . 

t Assumed tune of mid-totality 2^ 46“ 3* local true time Snn’n o^t ‘ 

the vertex. ^ ^ ® ® 43 ° 3 to the we.st of 


Drawings of the Corona of i860, yuly 18#^. 


567 


Dr. Carl von Wallenberg. 


' Astr. Naclir.,” Vol. liv., p. 69. 


39° Tfi N.) Valencia, 

f 


0° 50- W. 


i8th July, i86a 


Einer der Lichtstreifen, die uber die Corona hinausragten, war vor 
den iibrigen durch 
seine betrachtliche 
Lange besonders 
ausgezeichnet. Er 
ging vom linken 
Rande aus, kriinimte 
sich anfangs 
schwach, gegen sein 
Ende bin starker und 
unregelmassige r 
nach unten (S) und 
liess sich mit Riick- 
sicht auf Helligkeit, 
so wie auch Weich- 
heit und Gestaltung 
seiner Umrisse mit 
einem leichten Wol- 
kenstreif verglei- 
chen. Seine Lange 
habe ich mit dem 
Monddurchmesser 
verglichen und sie 
dreimal so gross 
gefunden. Ohne 
diese Schatzung 
vorgenomraen zu haben, hatte 



Wallenberg’s drawing, illustrating his description of the corona of i 85 o, 
July 18th.* 


On theS.E. 
limb a long ray 
slightly curving 
towards the S. 
was seen. Its 
length was about 
three diameters 
of the moon. 

But the most 
remarkable form 
consisted of two 
curved rays, 
concave towards 
each other, irom 
the lower limb. 


ich die Dimension nachtragllch kleiner 
angegeben. Die Richtung und Gestalt dieses ausgezeichneten Streifens 
wurde wahrend der Erschelnung selbst im Skizzenbuch angedeutet. 


* The above woodcut is made from a smaller diagram given in the “Astr. Nachr.” It has 
been oriented from the vertex. Assumed time of mid-totality a*' 57“ 4a® locsil true time. 
Sun’s axis 48° 15' to the west of the vertex. 
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Ohne Zweifel die auffallendste Form zeigten zwei mit den concaven 
Seiten gegen einander gekriimmte hakenformige Lichtstreifen, deren einer 
mit seinem Ende liber den anderen noch etwas hinweggrifF. Sie standen 
am unteren Rande, ihre Ausgangspunkte wenig von einander entfernt, und 
gaben zusammen das ungefahre Bild einer Ellipse mit geringer Excen- 
tricitat. AIs ich noch eben beschaftigt war, ihre Gestalt auf dem Papiere 
zu fixiren, brach der erste Sonnenstrahl hervor. 

Herr Arndt. 39 ° 57 ' N. ) Castellon df, la Plana, 

0° 4' W. ) 18th J uly, 1860. 

Bericht von Dr. C. Bremiker aus dem “ Monatsbericht der Konigl. 

Akademie der Wissenschaften zu Berlin ” fiir den November, i860. 

™yb.*rs"l (p* 14O Die Corona erschien wahrend der ganzen Dauer der totalen 
Finstemiss in milchweissem Lichte.—Herr Arndt beobachtete dieselbe mit 
einem funfmal vergrossernden Galileischen Fernrohre und bemerkte cinen 
etwa 10“ langen vom Mondrande nach Siidost ausgehenden und verschie- 
dene sich 6 fters kreuzende Lichtstreifen. 


Dr. von Feilitzsch. 


39 ' 

o' 


57 ' N. ) 
4 'W. i 


CARTKI.I,nN DU LA Pl.ANA, 
i8th July, dS6(j. 


“Astr. Nachr.,” Vol. liv., p. 86. 


Die Krone war, nach einem fliichtigen Blick zu urlheilcn schon 
AiJStSiS' ungefahr 20 Secunden vor dem Verschwinden des letztcn Sonncn.strahle.s 

structure was 

SISTw°“^tha gebildet. Ob sie noch lafigere Zeit nach clem Wieclerauftreten des Sonnen- 
^ide it. ^ lichtes sichtbar gewesen sein mag, kann ich nicht bchauptcn. Sic war 
milchweisser Farbe, wie sich bei dem gesattigten 1 limmclblau dtsr 
siidlichen Atmosphare nicht anders erwarten Hess. Sic verlief vom Mon- 

S.E. there was 

juytueS?^' drande aus allmalig in das umgebende Dunkel und haltc al)gesehc!n von 
shorter ray wtes den Ausstrahlungen eine Breite welcho etwa dem Mondhalbmcs.ser gleich- 

present iii the ^ 

kam, und eher grosser als kleiner geschat;i;t werden konntc. Km Wallen 
Oder Zittern oder Flimmern, wie es 1842 mehrfach beschriehen wurdc*, 
habe ich nicht an derselben bemerkt, ebenso wenig eine koiicentri.sche 
Theilung. 

Vor Allem fiel mir eine leierfbrmige Ausstrahlung in die Angen, 
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welche in Siidwesten stand und eine kurze radiale Ausstrahlung zur Seite ^rt?’’***^* 
hattei. Der Raum innerhalb der Leier war heller als der ausserhalb. Der 
radiale Strahl scheint zu Anfang der Finstemiss noch nicht vorhanden 
gewesen zu sein, indem 
er sich auf einer Zeich- 
nung des Herrn Arndt, 
die gleich nach dem 
Begin n der Totalitat 
skizzirt wurde, nich vor- 
findet. Fine andere 
radiale Ausstrahlung 
gingnach Siidosten und 
hatte mindestens die 
Lange des Monddurch- 
messers. Eine dritte 
kiirzere befand sich in 
Nordosten. Die Aus¬ 
strahlung in Nordwes- 
ten endlich ist nicht 
von mir selbst, sondern 
von Herrn Claros ge- 
sehen worden, woraus ich schliesse, dass sie sich erst gegen Ende der 
Finstemiss gebildet haben mag, obschon Herr Claros hieriiber keine 
nahere Auskunft geben konnte. 

Prof. E. Plantamour. 39 ° 57' N, ? Castellon de la Plana, 

0° 4'W.l i8th July, i860. 

“Observation de 1 ’Eclipse Totale de Soleil du 18 Juillet i860, par 
M. le Professeur E. Plantamour.”—Geneve, i860. 

J’ai essaye de representer dans la figure I. les phenom^nes tels que 
je les ai vus dans la lunette qui renverse, presque immediatement aprSs le inverting tele- 

,,wi. Ti* -111 f * > 

commencement de 1 eclipse totale. Le disque de la lune etait ^ntoure 
d’une couronne d’un blanc assez eclatant et d’une largeur egale au demi- 

.slxortly before 
the end of 

Oriented from the north point as marked by Feilitzsch. Sun^s axis 5° 26' to the east of totality* 
north point. 

Royal Astron. Soc., Vol. XLL 



Drawiui; made by Fcilitzscli, embodying rays observed by Claros iii the 
corona of i860, July i8th.* 
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Drainings of the Corona of i860, July iZth. 


Plantamour* 

report. 


» rayon de cet astre environ: elle se terminait 4 I’ext^rieur par les rayons, un 
pen comme la gloire que les peintres repr6sentent autour de la tete des 
saints. De la couronne partaient trois faisceaux de rayons blancs sous 
les angles de position de 45“, 105°, et 135°, comptes 4 partie du nord vers 
I’est; j’ai estime leur longueur 6gale 4 un diametre de la lune; le dernier 
de ces faisceaux etait notablement plus large que les deux autres. 



Fig. i.—Plantamour’s drawng of the corona of i860, July 18th, made at the beginning oI totality.* 

Au milieu de I’^clipse (voyez la figure IL)t la couronne avait sensi- 
blement la mime apparence; les faisceaux de rayons blancs dans la partie 
orientale de la couronne etaient encore visibles, mais ils avaient diminue 
notablement d’eclat et de longueur. 

* Oriented from the north point, as marked by Plantamour. The sun’s axis has by mistake 
been placed on the wrong side of the north point. 

t It has not been thought necessary to have a woodcut made from Figure 2. It may be 
described as a combination of Figures i and 3. except that only two of the rays arc given on 
the eastern side and only three on the western. 




Vraivings of the Corona of i860, July \%th. 
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Peu avant la fin de T^clipse totale (yoytz la figure III.), de la region Plantamour’is 
nord-ouest de la couronne partaient cinq faisceaux de rayons blancs, aussi 
longs et aussi brillants que ceux qui avaient paru au bord oriental au 
commencement de I’eclipse, et qui avaient maintenant disparu; 



3.—riaiilamoiir’s drawing of the corona of i860, July i8th, made towards the end of totality. 


Herr Geo. Rumier. 


39 ^ 5 / N.) Castkm-on dk la Plana, 
o'" 4' W. i 18th J Illy, 1860. 


“Die Totale Sonnenfinsterniss am i8 Juli, i860.” 4", Hamburgh, 

1861. 

(p. 7.) Der Mond glich jetzt einer glanzenddunklen Scheibe, aus der 
nach alien Richtungen hiu in verwirrender Zahl convergirende blendende 
goldigweisse zum Theil etwas gekriimmte Strahlen hei'vorschossen, doch 
was die Ostseite, wo soeben der letzte Sonnenblick verschwunden war, 
diejenige Stelle, an der die Corona ^m fiellsten glanzte und die meisten 


The moou \%as 
surrounded by 
converging mys, 
.some of them 
curved. The 
corona, at the 
beginning of 
totality, was 
brightest on the 
cast side, but 
towards tliu cud 
on the west; 
about the middle 
of the eclipse, u 
curved ray was 
observed to tlie 
south, 
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£)rctv}ifigs of the Corona of 1860, July i %fk. 


ceorgeRumicer-i Strahlen Eusscndete; unter diesen einzelne grdssere gradlinige, welche viel- 
leicht tine Linge gleich der des 3-fachen Mond-Halbmessers erreichten. 

(p. 9.) Genau im Westen zeigte sich gegen Mitte der Finstemiss 
ein grSsserer Strahl der Corona, dem vorhin im Osten gesehenen gcrade 
entgegengesetzt. Wahrend der Sstliche Glanz der Corona sich jetzt 
immer mehr verlor, nahra in der letzten halben Minute der westliche 
Theil besonders dort, wo die Wiederkehr der Sonne erwartct wurdc, des to 
mehr an Helligkeit zu, und es schossen immer neue Strahlenbundel hervor 
deren Anzahl von Herm Plantamoitr zuletzt zu 4 angcgcbcn wird. 

Gegen Mitte der Finstemiss 
sah man im Siidcn in ciner 
Position von etwa 190" einc 
gekriimmtc Ausstrahlung doren 
Form der Gestalt eincr Leicr 
sehr gleich kam. Idi sclbst 
sah nur die westliche H/ilfte, 
doch aiulero habcn sie ganz 



erkannt. 

(P-' 15.) 


1 )i(i l>eirolg(?n(l(^ 


liir nu'in 


Rumker’s dmning of the corona of i860, July iSUi.f 


Zeichnung, welche 
astronomisc'hcs unikelinMidi's * 
Fernrohr gilt.wunh; naeh ineinen 
wahrend und unmittelliar nncli 
der Finstemiss entworfemm 
, . , Skizzonaurs sorglalligste aus 

vereinigt die zu verschiedenen Ziutmonientcn, wjibrend tier 
lotahtat gesehenen Erscheinungen in cincm liildc. 

Auf der westhchen Mondhalfte stellen sich die Hervorragungen und 
le Corona dar, wie sie sich mir im Fernrolu-, 30“ naeh demV..‘ginn der 
oaitat zeigten Die S.W. Halftc mit Protuh. und der h-i.-rfunni-en 
Auss rahlung gilt fiir eine Zeit bald naeh dor Mitte der IdnsUTniss und 

t ..-.--- 

t Onented from the north point, as markcil by Rmnlcer. 
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* Made from a steel engraving given in a pamphlet by Padre Secchi, entitled “ Helazione delle Osser^ 
vazioue, etc., K.onie, i860. The steel engraving has been oriented from the vertex. Assumed time ot 
raid-totality 3’* 2“ 33* local true time. Sun’s axis 47® 46' to the west of the vertex. 
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The light of the 
corona \i-as mere 
brilliant on the 
side where the 
sun had dis¬ 
appeared, other¬ 
wise its light was 
uniform all round 
without inter¬ 
ruptions, to a 
distance of a 
lunar radius. 
Outside this 
distance there 
were rays which 
extended to 40' 
from the moon. 
M. Cepeda saw- 
branched rays 
like stags' horns 
in the upper part 


Rays I® lung 
pierced the 
corona. To the 
right of the 
north point 
there was a 
curved ray. 


Drawings of the Corona of i86o, fitly 


Padre A. Secchi. 

“Comptes Rendus,” li., p. 158. 


• 40° 5' N. ) 
0° o' Long. ) 


Desii'RT<^ dk tas P.m.mas, 
18th July, i860. 


Pendant tout ce temps, la couronne etait magnifique, mais plus 
brillante* du c6te oii le soleil s’etait cach6. Du reste, sa lumiere etait 
tout autour uniforme et sans interruption, d’un beau blanc argento et 
s’evanouissant graduellement en partant du bord de lal uno jusqu a une 
distance d’environ un rayon lunaire au moins. A cette distance, ello 
commen9ait k avoir plusieurs interruptions, et de larges faisceaux s’en 
echappaient; mais ceux de la partie superieure etaient alors plus longs, 
et arrivaient au moins S, un diamfetre et un quart de la lune. Dans la 
partie inferieure, je ne vis qu’un de ces longs faisceaux. . . . 

(p. 160.) M. Cepeda, qui observait avec une excellentc lunette fi 
grand champ, assure qu’il a vu un faisceau de ces rayons courbes ct divise 
en branches comme le bois des cerfs vers leur partie superieure. 


Don Antonio Aguilar. 


40® 5' N. ) Desikrto dk I,as I’ai.mas, 
o®o'W.J 18th July, 186a 


“Ueber Totale Sonnenfinsternisse ” : 

Prof, von Madler, p. 27. 

Das Ende der Totalitat war nahe; 
ich blickte durch den sucher des Fernrohrs 
nach der Corona. . . . 

Strahlen von der Lange des dop- 
pelten Monddurchmessers durchzogen sie. 
40° rechts vom Nordpunkte zeigte sich 
eih' Strahl wie ein gekriimmter Baumast. 
Ich fand sie nichte in concentrische Ringe 
getheilt, son.dem den Glanz allmahlicKvon 
innen nach aussen abnehmend. Ueber- 
haupt war ihr Licht sehr ungleich. 



II 

Diagram constructed to illustrate Aguihu 's 
de.scriptiou of the corona of l8()0. Inly 
iSth'.t 


* In the Italian account, “Relazione delle Osservazione, etc.,” P. Sccchi says, ut p. 15, 
“ Essa [the moon], era cinta tutta intomo da una brillante corona di gloria alciuanto piii viva ina 
non pill larga dal lato dove il sole si era occulato.” 

t Assumed time of mid-totality 33® local true time, Sun’s axis 47*" 46' to the wc}!t 
pf the vertex, 
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Umwings of Uic Corona of i 860 , fuly 18 ///. 


Signor Guglielmo Tempel. 


40“ TS' 10" N .7 T 0 ,UKKI! 1 .AN(‘A, 

® ^-*3 ifith July, 1860. 


“Annali del R. Museo di Fisica di Firenze," Nuova Scric Vol i 
p. 28. ’ ■ ■’ 

Facciamoci ora a considerare la tavola disegnata cd incxsa dal 


lewipers drawing of the^corona ol iS6o, July iSth.* 

.i^or Tempel, la quale rappresenta le appareuae uotate uel tempo della 

ft. Museo to teroriMtjtou'the'’” 

pl... by Co.au, with U.e su... aais .a' the Jl m" “““ 
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Drawings of the Corona of 1860 , July i Zth. 

totality deireclisse.* Tutte le immagini in essa disegnate sono quali 
oSf’ apparivano direttamente nel cannocchiale che rovesciava. L’ orizzonte di 
Torreblanca corrisponde al lato orizzontale di questa tavola sul margine 
della quale sono poi segnati i punti N. O. S. ed E. determinati giusta 
gli angoli di posizione osservati da me.f Si vedrS, che in questa Tavola 
sono rappresentati quattro diversi aspetti dell’eclisse totale. Nel quadro 
pitl grande k. rappresentata I’eclisse quando era nel suo mezzo, e vi si 
vedono tutte le protuberanze, la corona e i raggi stravagantissimi che da 
questa sembravano eraanare. Degli altri tre quadretti J pih .piccoli, il 
primo quadretto, in alto della Tavola, si riferisce al principio dell’ eclisse 
totale, ed in esso si vedono le protuberanze dalla parte dell’ Est, mentre 
non vi sono per anche visibili le protuberanze dalla parte dell’ Ovest; il 
secondo quadretto rappresenta 1’ aspetto dell’ eclisse un poco dopo il suo 
mezzo, e vi si vedono le protuberanze orientali molto diminuite di altezza, 
mentre se ne scorgono delle nuove apparse ad occidente che in principio 
non erano visibili e gi<l divenute assai alte; il terzo quadretto, in basso 
della tavola, rappresenta 1’ aspetto dell’ eclisse totale poco prima della sua 
fine. 

M. C. Bulard. 35° 29 ' N. ) Lambessa, 

6° 22' E. j 18th July, i860. 

“Comptes Rendus,” liii., p. 511. 

■nwcorona L’aureolc se composait principalement d’une zone annulaire d’une 

chiefly composed * j. x 

wMt^&irom blancheur eclatante, dans le sein de laquelle prenaient naissance dcs 
which sprMg ^ rayons plus ou moins brillants. On y distinguait au premier coup d’ocil 
across, quatrc larges faisceaux formant une croix tr^s-marquee. Le dessin 

* The description is by Sig. G. B. Donati : only the largest of the four pictures of the 
corona referred to has been copied, 

t There seems to be an error of some 12° in the position of these orienting lines as 
marked by Donati. If we take tlie time of mid-totality as 3'^ 3“' 12*^ local true time^ the angle 
between the declination circle through the sun’s centre and the vertical for Torreblanca would 
be 52® 56', whereas Donati seems to have taken it as 41° 3'. See p. 27, where he says, “ Avendo 
calcolato che per il momento della massima oscurazione I’equatore celeste faceva coll’ orizzonto 
di Torreblanca un angolo di 41® 3',” The above woodcut was made before the error was 
noticed. 

J Woodcuts have not been made from die smaller drawings, as they do not show the whole 
extent of the corona, and appear to have been made principally with the object of showing the 
appearance of the prominences as the eclipse progressed* 
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d’ensemble en reprdsente fiddlement I’aspect, sauf peut-^tre quelque duret6 
dans les contours extremes de 1’aureole interieure.* 



Bulanl’s drawing of the corona of i860, July iSth.f 


^ .After describing the prominences, M. Eulard goes on to speak of two rays, which would 
seem from his description to have belonged to the corona, and to have curved together in a 
synclinal manner. His description runs thus : ** Enfin, parmi les particularitds qiie ''j’ai notdes 
et mesurdes, je citerai deux rayons rectilignes divergents trbs ddli( 5 s, d*un grand eiclat et 
parfaitement blancs, qui semblaient ^maner d’un point situ (5 d I’intdrieur d'une des grandes 
protuberances en forme de feuille de tulipe. , . . 

t The above woodcut was made from a large drawing sent by M. Bulard to the 
Astronomer Royal. It has been oriented from the north point, as marked on the drawing 
^by M. Bulard. 

Royal Astron. Soc,, Vol. XLI 


73 
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Drawings of the Corona of i860, July l8//i. 

Attempts to Photograph the Corona <2/1860, July iSth. 

M. Warren De La Rue. 4a° 43' 24" N.) Rivabkllosa, 

2° 55'20" W. 3 18th July, i86a 

“Bakerian Lecture,” published in the Phii. Trans.^ part i, 1862. 

(p. 30.) The Kew heliograph, with which the photographs were 
obtained .... was devised by myself, for the special object of 
making photographs of the sun’s disk . . . . The object-glass has 3 '4 

inches clear aperture and 50 inches focal length; the primary focal image 
of the sun at his mean distance is o’466 inch in diameter, but before it 
is allowed to fall on the sensitive plate, it is enlarged to about 3 ‘8 inches 
by means of an ordinary Huyghenian eyepiece* In the plane of the 
focus of the posterior lens of this eyepiece are attached two position- 
wires, which cross at right angles, and which were adjusted approximately 
into a position at an angle of 45“ to a parallel of declination. 

[Two photographs were taken during totality, each with an exposure 
of about 60 seconds, but only slight traces of the corona were obtained, 
The photoheliograph seems to have been slightly shifted during the 
exposure of the second photograph, and three images of the brighter 
prominences were obtained. With regard to the photographic intensity of 
these prominences Mr. De la Rue remarks:—] 

(p. 73;) With the aperture of the object-glass reduced to 2 inches 
in diameter, and using the instantaneous apparatus, a picture of partial 
phase could have been procured in a-ffth of a second, and therefore in less 
than TiVth of a second with the full aperture of the telescope. Moreover, 
as in the second totality-picture the prominences were depicted three 
times, in consequence of two disturbances of the telescope in right 
ascension, during the minute the plate was exposed in the heliograph, 
we know that on the average 20 seconds are about sufficient to bring 
out the picture of the luminous prominences strongly. These triplicate 
images are not, however, of equal intensity, one being very faint; and 

* If we neglect the absorption due to the lenses of the eyepiece, and speak of the 
intensity of the image in the principal focus of a telescope of aperture i, and focal length 10 as 
unity, the intensity of the image thrown upon the photographic plate, by the arnangcnient made 
use of, would be represented by -007. The sky appears to have been perfectly clear at the 
time when the idiotographs were taken, and the sun was at an altitude of a little more than 
49° 30' above the horizon. 
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therefore, assigning to this latter (what its appearance warrants) an 
exposure of half the time of the other two, we have 12 seconds as the 
time required to depict the most luminous of the prominences fairly. It 
results, therefore, that the light of the luminous prominences is fully 
58 12 = 696 times less bright than that of the photosphere of the sun.. 


Padre A. Secchi. 40° 5' N.) Desierto de las Palmas, 

Prof. Monserat 0° o' long, f i8th July, i860. 

“ Comptes Rendus,” li., p. 160. 

Le directeur M. Antonio de Aguilar m’avait engagd eL apporter la 
grande lunette de Cauchoix montee sur un trds-solide piede quatorial 
enfonte et mue par une horloge, pour faire des photographies solaires. 
Outre les epreuves nombreuses du soleil entier, on a fait quartorze 
epreuves des phases agrandies, et cinq de grandeur naturelle de I’image 
focale de 23 millimetres de diarndtre, et qui representent toutes les 
phases du phenomSne. ... La force de la lumidre des protuberances 
est telle, qu’une 6preuve est venue triple—par une secousse instantan^e 
doimd 4 la lunette. Dans cette operation delicate, M. Monserat, pro- 
fesseur de chimie 5 . I’Universitd de Valence, c’est charge de toutes les 
operations photographiques, et mon confrere le P. Vinader a assist^ k la 
marche et au reglement de la lunette. 

Note. —See also Padre Secchi’s “Relazione delle Osservazioni fatti in Spagna,” 8°, Rome, 
i860, p. 21. Negative No. 3 was exposed for 30 seconds; in it the extension is greatest. The 
drawing for the lithographic plate has been made from paper copies from the negatives which 
were sent to the Astronomer Royal by Don Antonio Aguilar soon after the eclipse; these 
photographs have now somewhat faded. From a letter written by Padre Secchi to the Astronomer 
Royal, it appears that the first photograph was exposed for 6 seconds immediately after the 
disappearance of the sun ; the second photograph was lost by a movement of the instrument 
which left three images on the plate; the third photograph was exposed for about 60 
seconds; the fourth photograph was exposed from 10 to 15 seconds; the fifth photograph 
was also exposed from 10 to 15 seconds; the sixth photograph was destroyed by the 
re-appearing sun. 

In a letter dated October, 1879, Prof. Tacchtni informs me that the original negatives 
cannot be found at the Observatorio Romano. The aperture of the Cauchoix telescope is 
o’i5'“ and its focal length a-so*". The intensity of the image in its principal focus would 
consequently be ’0036. 
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Drawings of tht Corona of i 867 > August zgtA. 


Eclipse of 1867, August agth. 

TVolf gives 9*2 as the monthly relative number for August, 1867^ 
showing that the solar activity, as indicated by sun spots, was at a 
very low ebb at the time of the eclipse. If we rely on the evidence of 
Grosch, which seems to be supported by that of Vidal, the corona visible 
during this eclipse was very extensive, especially in the equatorial regions. 
As shown in the sketch, it extends to a distance of more than 40' from the 
sun’s limb. GroscH describes the equatorial rays as diverging in sym¬ 
metrical bundles, and there is nothing either in the description or in the 
drawing that would indicate the existence of groups of synclinal structure. 
The corona appears to have borne a close resemblance to that observed 
during the sun-spot minimum eclipse of 1878. 


Herr Li. Grosch. 
Lieut. Vidal. 


COLCHAGUA, NKAR SaNTIAIIO, 
2(;th Auj^ust, 


“Astr. Nachr,,” Vol. Ixxiii. pp. 139, 140. 


The picture Was nun die Corona betrifft, so war dieselbe in der Riclitung dcs 

Aequators der Sonne bedeutend liinger ausgedehnt und ihrem Wesen nach 
^uss dieselbc, wie ich glaube, entschieden getrennt betrachtet werden. 
in liic lieitihliour- Wahrend dieselbe in der Richtung der Pole den Mond um cin Drittcl 

huod of the sun’s , - 

ffiSKhte.!" seines Durchmessers uberragte, erreichte sie rechtwmklig auf jener Rich- 
tune eine Ausdehnung von 1 des Durchmessers desselben. Das Licht 

north pole dark ® mr-i'iiii ia 

derselben war em weisses am Mondesrande helleres, nach Aussen 

Ciirvin^ syiifc^ 

either diction. allmahlig schwacher werdendes. 

'I'hey appeared ^ 

darker than the ^ 
background, ns if 

pS"ui!Sn'“^ von Strahlen durchdrungen, oder wie es den Eindruck machtc, als liefen 
^ber demselbeu Strahlen hinweg, besonders in der Richtung nach 
tiic«)..ti.p<,ie. West, symmetrische nach Aussen divergirende Biindcl bildend 

und die Greuzen des weissen Lichtes weit uberschreitencl. Diesc 
Strahlen hatten ein mehr blauliches Ansehen und konnen am besten 
mit denen eines grossen electro-magnetischen Kohlenlichtes verglichen 
werden. Sie hatten mit diesen eine solche frappante Aehnlichkeit, 
dass ich dieselben unter anderen Umstanden fur solche aus grosser 


Dieses weisse Licht war durchaus nicht strahlig, doch schien cs 
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Feme leuchtende gehalten haben wiirde. Dieses hier beschriebene 
Bild der Corona ist das mit freiem Auge gesehene; ich verwendete 
hierauf nur wenig Zeit, eben nur so viel als nothig war, um fliichtig 
ein ohngefahres Bild der Totalansicht zu gewinnen. Ausserdem wollte 
ich eine andere Erscheinung, die mir zu wichtig erschien, nicht aus 
dem Auge verlieren; diese zeigte sich genau am Nordpunkte der 
Sonne. In demweissen Lichte der Corona, dicht uber dem Mondrande, 



Grosch’s drawing ot the corona of 1867, August 29th.* 


erschienen mehrere dunkle curven; dieselben waren symmetrisch nach 
Osten und Westen umgebogen, scharf gezeichnet, im Farbenton gleich 
den mit einer Bleifeder auf weissem Papier gezogenen Linien und 
machten den Eindruck, als gingen sie von einem Punkte aus, der sich 

* The above woodcut was made from a lithographic plate given in the Astr. Nachr.” In 
the text, the equatorial rays are described as extending to Jths of a diameter, but they are 
given in the lithographic plate as extending to a distance considerably greater than a lunar 
diameter. The drawing embodies the rays in the neighbourhood of the sun’s southern pole 
observed by Vidal. It has been oriented by Grosch with the sun’s axis horizontal upon the 
page. The position of the sun’s axis relatively to the corona, as given by Grosch, has been 
adopted for the woodcut, although it is evident that there is a mistake either in the position 
of the sun’s axis or of the north point as laid down by Grosch upon the lithographic plate, 
for at the date of the eclipse the sun’s axis was 20° 34' to the left of the north point. As 
shown upon the plate and in the woodcut, the sun’s axis is about 12° to the left of the north 
point. 






Gro!u:h's obser¬ 
vation. 
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jenseits des Mondes befinde, aber vom Rande desselben aus etwa 2° 
iiaher dem Centrum der Sonne liegen miisse. Sie batten ihren Anfang 
in I' und verloren sich in circa 9' Entfernung vom Mondesrande. 
Wahrend der Dauer der Finsterniss erlitten sie durchaus keine 
Veranderung; sie blieben constant in Form und Farbenton bis 2um 
Verschwinden der Corona. Lieutenant Vidal, dem sich Sr. Vergara 
anschliesst, giebt das Stattgefundenhaben einer ahnlichen Erscheinung, 
in Form eines facher—oder garbenformigen Lichtbiischels genau am 
Siidpunkte an ; erwa.hnt jedoch Nichts von den charakteristischen dunklen 
Curven, wie ich solche am Nordpunkte gesehen babe. 

Es steht iibrigens der Annahme der Richtigkeit der Angabe durchaus 
Nichts entgegen, da diese dunklen Curven auf eine Starke magnetisch 
polare Kraft der Sonne hindeuten und also eine derartige Erscheinung 
so gut wie am Nordpunkte auch am Siidpunkte statthaben konntc; es 
war dieselbe vielleicht dort weniger entwickelt und desshalb nicht so 
leicht wahrnehmbar. 
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Eclipse of 1868, Aug. i8th. 

The photographs taken at Aden and Guntoor during this eclipse, Attempts to 
though excellent as pictures of the prominences, were not sufficiently “wm. 
exposed to show more than traces of the lowest parts of the corona. 

Sutton endeavoured to photograph the corona as seen with a clear sky. 
at a high altitude above the horizon: the attempt was made in the 
principal focus of an achromafic telescope the focal length of which was 
nearly nineteen times the diameter of the object-glass, but not the slightest 
trace of the corona seems to have been obtained. We must, therefore, 
rely on the drawings and descriptions of observers for information with 
regard to the corona visible during this eclipse. 

Bui-lock’s and Fauro’s drawings show great groups of rays making of 

angles greater than 45" with the sun’s axis. Sutton’s drawing, made 
from the image of the corona as seen projected upon the ground glass of a 
camera, confirms Bullock’s and Fauro’s as to the three chief groups of 
rays in the north-western, north-eastern and south-eastern sections of the 
corona; these three groups are also given in the drawings made by the 
observers at Wha-Tonne. All the above drawings also agree as to the 
existence of a smaller group of structure in the south-western region of 
the corona, though they differ as to the form of the smaller group. 

Two of the Wha- Tonne drawings represent the south-western group 
as divided into three lesser groups. This agrees with the description 
given by Tiele, who observed at Aden. He speaks of a group of structure 
40° to the right of the lowest point (which in the oriented corona would 
correspond with the position of the south-western group), and describes it 
as consisting of three tufts of i-ays (“ Strahlenbhschel ”) nearly perpen¬ 
dicular to the moon’s limb. The central tuft was smaller than the two 
outer ones. The rays of which these tufts or groups of rays were syndinni charac- 
composed were not straight, but “ turned their somewhat concave sides 
together.” The synclinal character of these three lesser groups is 
also indicated in the drawing of Olry. Stephan, too, refers to the 
curving nature of the structure in this part of the corona, and de¬ 
scribes it as reminding him of a curving skein of thread (“echeveau 
recourbe’). 
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Weiss describes the group of structure in the south-eastern section ot 
ofthecoron.. coronu Es coHsisting of two groups of rays separated by a darker space 
and curving with their concave sides turned towards one another, so that 
the whole reminded him of a parabolic arc with its vertex towards the 
moon,—a description which resembles Goldschmidt’s description of the 
synclinal group of structure in the south-western section of the corona 
of i860. 

» Pope Hennessy speaks of structures in the corona which reminded 
him of “horses’ tails,” and of “bands” falling towards one side with 
other bands falling towards the other side—as if referring to rifts in the 
corona, bounded by rays curving away on either side. There seems to 
be some doubt as to the proper orientation of his drawing, but according 
to the orientation which has been adopted, the rifts formed by the rays 
curving away from one another are situated at opposite ends of a solar 
diameter which was inclined about 30° to the sun’s axis. As seen from 
Barram Point, the sun’s axis was about horizontal, and consequently the 
long rays extending “ in bands to a distance more than twice the diameter 
of the sun,” which Pope Hennessy describes as “from the upper and 
lower parts,” must have corresponded to rays in the equatorial regions, and 
were probably the long rays or groups of structure drawn by Bullock and 
others. The observers at Masulipatam all give quadrilateral drawings 
of the corona; Winter and Pogson agree with Olry, Bordes and the 
other observer at Wha-Tonne, and Bullock at Mantawalu Kiki, in giving 
Groups of ttme- til© longest groups of structure in the north-western and south-eastern 

corona, and also in representing the axes of these groups 
as making angles greater than 45° with the sun’s axis. 

Taking all the observations together, it would seem that there were 
four principal groups of structure, whose axes made angles greater than 
45“ with the sun’s axis. There is evidence tending to show that at least 
two of these groups were composed of synclinal structure; and there can 
be little doubt that the development of the corona in the equatorial regions 
was decidedly greater than in. the neighbourhood of the sun’s poles. 

Sunspots. Wolf gives 42‘9 as the monthly relative number of sun spots for 

August 1868, and it would seem that the corona was intermediate in type 
between the sun-spot maximum corona of 1871 and the sun-spot 
minimum corona of 1878. 
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Dr. B. Tide. 12° 4S' 47 " N.) Aden, 

45® 2'5S"E.) 18th August, 1868. 

Sitzb. d. Vienna Akad. d. Wissensph., II. Abth., Dec. Heft, 1870. 

(p. 29.) In der Pause zwischen dem zweiten und dritten Bilde hatte 
ich Zeit einen fliichtigen Blick mit blossem Auge auf die Erscheinungen zu 
werfen, und habe mir dariiber gleich nach der Totalitat folgendes notirt. 

Der dunkle Moiid war rings von einem hellen Scheine unjgeben, der 
sich vom Mondrande aus allmalig abschwachte, und wahrend er in unniit- 
telbarer Nahe des Gestimes mehr den Eindruck einer continuirlichen 
Lichtmasse machte, nach Aussen zu ein strahliges Aussehen annahm. 
Die Breite und Helligkeit war verschieden —3' im Mittel 2'. Die 
hellste Stelle zeigte sich gerade nach dem Zenith, und hier war auch die 
Breite des scheinbar continuirlichen Lichtes am grossten. Vom unteren 
Rande, etwa 40“ nach rechts* (natiirlich direct gesehen), war zunachst 
ein breiterer, strahlenformiger Saum von etwa 30° Ausdehnung, und von 
diesem aus gingen drei langere Strahlenbiischel, ungefahr senkrecht auf 
den Mondrand, aus, der mittlere kleiner als die beiden ausscren; diose 
waren nicht geradlinig, sondern kehrten ihre etwas concaven Sciten 
einander zu. Sie konnten bis hochstens weit verfolgt wcrden, worauf 
sie sich in den rings umgebenden Wolken verloren. Ich glaube, dass 
auch an einer nahe 180° von hier entfernten Stelle des Mondrandes radialo 
Strahlen ausliefen, doch weit schwacher als die eben beschriebenen. 


In the ptinse 
bcLwocu tht! 
senoiiil find third 
piciunis, 1 luul 
tiiiiii lo take a 
hnn'icd glancn 
witli the naked 
eye. 'Hu* dark 
was sur- 
roiindttd to a 
diKtaiitro. ttf from 
xj' In liya riiiK 
nf oniuitnnms 
ligltt. Almut 
to the ruflic of the 
InweHl iMunt of 
the inonidK disc 
were thr<w Imti¬ 
dies of rays at 
right angles to 
tlie moon's limh 
the Kina)t(;.st in 
tilt* middle. 

'rimse were mil 
reelilinear rays, 
hut liirir sides 
were somewlial 
curved^with the 
«!«men vi ties 
tnriied together. 
'I’Uey were at 
most i'* long, 4te- 
yoiid whirh dls 
tanre they were 
lost in (lie Mir- 
rounding elouds. 
TIele ihonglit 
thill he Siiw a 
similar htit 
fainter group on 
the oppiiftite side 
of (lie moon. 


Dr. Edmund Weiss. 12® 45' 47" N. ? Aden, 

45® 2'ss"E.I iStli Aug., 1868. 

Sitzb. d. Vienna Akad. d. Wissensch., II. Abth., Dec. Heft, 1868; 

(p. 10.) Fiir die Untersuchung der Corona war die zweite Minute der 
Totalitat am geeignetsten. In derselben bildete sie durch das Fernrohr 
gesehen, den Hauptsache nach, einen matten Ring von silberweisser 
Farbe um den Mond, der vom Mondrande weg gleichmassig an Intensitiit 
abnahm, und sich in einer Entfernung von 6' bis 8' allmahlig im Hinter- 
grunde verlor. Sehr nahe bei jener Stelle, wo der letzte Sonnenstrahl 
verschwunden war, ragten zwei helle, durch einen etwas .,dunkleren 
Zwischenraum getrennte Strahlenbuschel aus ihr hervor, die sich an ihrer 
Wurzel massig krummten, und die concaven Seiten der Krhmmung 

* As seen from Aden, the north point of the sun’s ajys was about 86“ to the left of the vertex. 

Royal Astron. Soc., Vol. XLI. 74 


Near to thr 
nlair whon® the 
last ray o( thn 

Mill (ItsiiptMNircd 

wen® two liright 
niys, which 
ctirvcti riuher 
together at their 
haKrt, and had a 
dark .space ho- 
twenii them: the 
whole had the 
Apprarance of 
the arc of a 
luimholu with it-, 
vertex at the 
nioun'ti limb. 
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einander zuwendeten, so dass das Ganze einem mit seinem Scheitel am 
Mondrande aufsitzenden parabolischen Bogen nicht unahnlich sah. Die 
• beiden Strahlenbtischel reichten bei centrirter Mondscheibe iiber das 
Gesichtsfeld des.Oculares hinaus, waren also langer als 20'. 

Gesren das Ende der zweiten Minute der Totalitat bemerkte ich im 

observed towards ® 

toLSiy.'inthe sudwestUcHen Quadranteu noch ein zweites Strahlenbiischel, das mir fniher 
ito^p^^ui nicht aufgefallen war. Es hatte an seiner Basis etwa 40° Breite, war an 
beiden Seiten durch gerade, scheinbar senkrecht auf dem Mondrande 
stehende Linien begrenzt, und stand etwas siidlich von jener Stelle, 
an welcher die Totalitat ihr Ende fand, mochte also in seiner Mitte eiiien 
theobi^'tlo«f Positionswinkel von etwa 230° besitzen.* An Lange kam dieses Strahlen- 
biischel dem friiher erwShnten nicht gleich, sondern verlor sich schon in 
einer Entfernung von 12' bis 15' im Hintergrunde. Ob in nordostlichen 
und nordwestlichen Quadranten ahnliche Bildungen in der Corona vor- 
kamen, kann ich nicht angeben, da die Wolken hier dem Mondrande stets 
zu nahe standen. 


Mr..N. R. Pogson. 


i6‘’n'33"N. j Masui.U'Atam, 

81° 12' 15" E. ) i8ih Aug., 1868. 



Outline of the corona as 
drawn by Pogson, 1868, 
Aug. i8tli.+ 


Report of the Government Astronomer. 

(p. 6.) Of the corona I regret to be able to give 
little or no account, my time and attention having been 
so completely taken up with the micrometrical and 
spectroscopical measurements of the prominences. I 
cannot even say whether it came immediately' or 
gradually into view in the telescope, but its light 
was -of a pure white silvery nebulous nature for two 


♦ The angles are measured from the north point: the north pole of the sun's axis was 
17® 23'to the east of the north point. Consequently the above-mentioned ray would be in 
the south-western region of the corona, about 33° from the sun’s southern pole. Dr. Weiss 
gives a diagram at the end of his paper showing the above-mentioned rays in the south-eastern 
and BOiith-western quadrants. On comparing tlie position of these rays with that of the great 
prominence, it will be seeji that the parabolic arc corresponds in position with the great group 
of structure shown in the south-east section of the corona in Bullock’s and SurroN’s drawings; 
while the broader and shorter ray in the south-west region conesponds fairly in position with 
the smaller ray or group of nearly radial structure shown in the south-west quadrant in 
Bullock's drawing. A smaller drawing by Col. Addison is also given in Weiss's report, 
showing some rays in the polar regions. Both of the drawings were made through gaps in 
doud, and cannot be taken as representing the whole of the corona. 

t A coloured lifliographic plate is given with two.drawings of the corona as observed by 
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or three minutes of arc from ‘the moon’s limb, when its homogeneous 
appearance ceased, and it seemed to radiate from the sun’s centre until 
lost in the surrounding hazy sky. To the naked eye, however, a hasty 
glance, while passing from one telescope to the other, exhibited two long 
and broad radial arms of unequal length, and two others, considerably 
shorter, nearly but not quite perpendicular to the former pair; but in 
what direction these singular radial arms lay, I had no time to note, and 
recollection would not serve me safely to assert. 

Mr. C. G. Walker. i6®ii'33" N.) Masui.ipatam, 

81“ 12'is" E. I 18th Aiijf., 1868. 

Report of the Government Astron'omer. 

(p. 18.) The corona was of a singularly pure white 
light, less brilliant at its outer edges. It seemed 
radiant, shot out from the sun’s disc; the radial 
character being most strongly marked as the edges 
were approached. I saw no apparent movement. 

Taking the apparent position of the disc, as befoi-e 
[that is, measuring from his estimated position of 

. Outliiuiortlusciironansdmwii 

the north point through the east], there was a strongly i,ywaiker, 1868, Aim. 
projecting branch of the cprona at about 35° from 
the centre of the upper limb on the left, and exactly opposite (/'. e. on the 
lower right hand side) a less prominent arm or branch. At about 6o‘' 
from the centre of the lower limb there was another projection, rounded, 
not pointed, and a similar one exactly opposed to it. The respective 
angles of position I estimate at about 315“ for the larger branch, 135 ’ for 
the smaller one, and 40° and 220° respectively for the other two. But I 
speak with diffidence about the corona. As I said, I regretted the high 
power I had on my telescope, and it was because I could not command,- 
as it seemed to me, the whole corona at once. This destroyed my clear 
idea of its shape, although its colour and texture were well seen. 

Mr, Pogson, “immediately after the sun’s disappearance,” and “immediately before the sun’s 
reappearance.” The outline of the corona differs but slightly in tlie two drawings. The 
above woodcut has been oriented by means of the great prominence, 

* Made from a coloured lithographic plate, and oriented from the position of the great 
prominence, the position angle of whicli is given by De la Rue, from the measurement of 
Tennant’s photographs, as 80°. 
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Mr..G. K. Winter. 


16° 11' 33" N. I Masultpatam, 

81° 12' is" E .3 18th Aug., 1868. 


Report of the Government Astronomer. 



Outline of the corona as 
drawn by Winter, i868, 
Aug. 18th,* 


(p. 20.) The corona seemed to burst into being 
at the first moment of totality. Its colour was silvery 
white. It was slightly mottled near the sun, and 
nearer to its edges was beautifully striated, radially 
from the sun, at four points—namely, about N.E., 
N.W., S.E., and S.W. It extended to a greater 
distance from the sun than at other parts, the branches 
from the N.W. and S.E. being much the longest and 


most conspicuous. 

The accompanying drawing will give some idea of the shape and 
appearance of this phenomenon. 


M. E. Stephan. 


11* 42' 3S" N.) Wha-Tonnk, 

99' 47' 4S" E. J I Sth Aug., 1868. 


Being occupied 
with the promi¬ 
nences, M. 
Stephan was not 
able to examine 
the whole of the 
corona. The 
structure in the 
S.W. section 
resembled a 
curved skein or 
tangle of diread.s. 
According to the 
drawings of MM. 
Olry and Bordes, 
the corona was 
crossed by four 
grom® or far- 
reaching jets, 
corresponding^ 
with the promi¬ 
nences. 


Rapport sur 1 ’observation de 1 ’eclipse, par M. Stephan. 



dry’s drawing of the corona ot 1868, 
Aug. iSth-t 



Drawing given in M. Stephan’s 
Report. 


(p. 28.) Absorbd par la mesure des protuberances, il m’a dte impos- 

* Made from a colovpred lithographic plate, and oriented from the position of the great 
prominence. 

t The above outline woodcuts are made from coloured lithographic pictures of the corona, 
given in M. Stephan’s report. M. Olry is described as “lieutenant de vaisseau, chef d’dtat- 
major de I’amiral Ohier;” M. Bordes as “lieutenant de vaisseau.” The third woodcut is 
made from three drawings, all very similar to one another. The name of the artist does not 
appear to be given. All the woodcuts have been oriented by means of the great prominence. 
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sible d’examiner la couronne dans toute son dtendue; je ne I’ai observie 
que dans la portion situle au-dessus du groupe d [that is, in thd south¬ 
west section of the corona, about position angle 230 *], elle y affectait trds- 
nettement la forme en dcheveau recourb^ dont parle Arago. Sa couleur 
4tait tout k fait blanche. Des dessins de MM- Olrt et Borjdes, il rdsulte 
que la couronne dtait travers4e par quatre groupes de jets tr4s-4tendus ou 

gloires correspondant sensiblement aux protubdrances. 

(p 30*) Quelques-uns des officiers cherchdrent el mesurer le diamdtre 
de la couronne, mais sans succds. Nous devons nous en tenir k I’apprd- 
ciation du dessinateur. 


Governor Pope Hennessy. 4'“ 3S' N-l Barram Point, Borneo, 

113° 55' E. J 18th August; 1868. 

“ Proceedings of the Royal Society,” Recess 1868, p. 85. 


sun. Other bands 


Suddenly there burst forth a luminous ring around the moon. This 
ring was composed of a multitude of rays, quite irregular in length and 
in direction; from the upper and lower parts* they extended in bands 
to a distance more than twice the diameter of 
appeared to fall towards one side; but in this 
there was no regularity, for bands near them fell 
away apparently towards the other side. When I 
called attention to this, Lieut. Ray said, “ Yes, 

I see them; they are like horses’ tails”; and 
they certainly resembled masses of luminous hair 
in complete disorder. 

I have said these bands appeared to fall to 
one side; but I do not mean that they actually fell 
or moved in any way during the observation. 

If the atmosphere had not been perfectly clear, it is possible that the 



Pope Henncssy’s drawing of the 
corona of 1868, Aug. iSth.t 


* Assuming the time of mid-totality at Barram Point to be 18*^ o™ Paris M. T., the 
north pole of the sun’s axis would be 93° 2' from the vertex to the right, and the upper and 
lower parts of the corona would consequently correspond to the equatorial regions. 

t The above woodcut has been copied from the woodcut given in the “Proceedings of the 
Boyal Society.” It has been oriented from the position of the great prominence. It is evident 
that the drawing has been turned round, and that the highest part of the woodcut upon the 
page in the “ Proceedings of the Royal Society” could not have corresponded with the highest 
part of the corona above the horizon. 
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appearance they presented would lead to the supposition that they moved ; 
but no optical delusion of the kind was possible under the circumstances. 

(p. 86.) As I have not time to attempt an elaborate drawings, I 
content myself with enclosing to your lordship two pages from my rough 
notebook, showing the sketches taken at the moment. 


Gapt Chas. Bullock. 0“ 32' 36" S. > Mantawalu Kiki, Island of Cei,kiif..s, 

123'’ 4'48" E.; i8th Aug., 1868. 


MS. Observations of the 1868 Eclipse. 

The figure is a drawing made from an original sketch taken on the 
ground at the time. In describing the corona the image will be spoken of 

as viewed direct, and [the 
angles are measured] from 
the vertical [towards the 
north]. 

The two great upper 
projecting masses of ray.s 
(at 330® and 360") were 
bent to the left, e.specially 
towards their extremities. 
In the lower great pro¬ 
jection (at 150"), the rays 
were perfectly straight, 
radiating from the centre, 
and terminating, according to memory, in a sharp point. The sketch 
differs from this, in that it presents the appearance of crossed rays at 
this extremity. I noticed that certainly all the Shorter rays from 60“ to 
120° were veiy straight, emanating directly from the centre, and striated; 
but right and left of these the sketch also exhibits a confusion of crossed 
rays. From 160 to 300“, except as to length, the rays were very regular. 

^ ^ The whole outline of the corona was sharply defined; there was no 

indistinctness at any part of it. The drawing of the corona is made from 
a pencil sketch I took during the totality. It was the only one made by 
the English officers. Three drawings were made by Prof. Oudemans and 



. * Made from a water-colour drawing in the possession 
Sociely. Onented from the position of the great prominence. 


•of the Royal Astronomical 
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the Dutch officers, which I had not the advantage of seeing so as to 
compare with mine. It is to be regretted that the lengths of the rays 
were not ascertained: they were so distinctly defined to their very extremi¬ 
ties that they might easily have been measured with a sextant. I believe 
they are not much exaggerated. As a kind of verification, it may be 
mentioned that, having first drawn the disc of i J inch diameter on the leaf 
of my notebook, which is 7 inches by 4^, I found the corona could not 
be sketched on the page, so had to turn over the leaf and reduce it to its 
present dimensions. 

Mr. F. W. Sutton. 0° 32' 36" S. I Mantawalu Kiki, 

123* 4' 48" E. i i8th August, 1868. 

MS. Observations of the 
1868 Eclipse. 

[Capt. Bullock, writes:] 

Mr. Sutton saw the figure 
of the corona projected on 
the ground glass of the 
camera, and made the draw¬ 
ing, from which [the wood- 
cut has been made] the same 
evening from memory. 


Fadre F. Fauro. o" 32' 36" .S. J Mantawalu Kiki, 

133° 4' 48" E. J i8th August, 1868. 

“ Beobachtungen der Totalen Sonnenfinsterniss,” 8®, Halle, 1869. 

(p. 6.) Kaum war der letzte Strahl des Sonnenlichtes verschwunden, 
als sich wie durch Zauber die schone Corona oder Aureola ganz um die 
schwarze Mondscheibe zeigte. 

Den Anblick, den sie gewahrte, sie^ man Fig. i * und 2; die Farbe 

* Fig. I appears to be identical.with the drawing by Sutton given above; and Fig. 2 differs 
but slightly from the drawing by Capt. Bullock given above. In the lithographic plate in 
Padre Fauro!s tract (Fig. 2) there is a tangential ray about 30' long, springing from near 
the place of the southernmost prominence on the western limb. 



Sutton’s drawing of the corona of 1868, Aug. i8th. 


The colour of 
the corona re¬ 
sembled that of 
mother of pearl 
or quicksilver, 
llie three mat 
divisions of the 
corona appeared 
to be made up of 
a very gr«t 
number oT very 
irre^lar rays of 
vanouA degrees 
of brightness. 
According to 
P. NoneU^s 
measurement,the 
rays were more 
thu 40' long. 
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FWireport. abcr, mit der sie sich zeichte, kann auch von einem guten M'aler nicht 
dargestellt werden. Alle Beobachtenden stimmten darin tiberein, dass 
ibre Farbe der der Perlmutter oder des angelaufenen Silbers glich, aber 
von einer viel intensivern und schoner ausshenden Helle war. 

Die Corona hatte drei Haupttheile, wie man an Fig. 2 siebt: der 
erste bestand aus einem weissen intensiven regelmassigen Licbt: das von 
dem Rande der Mondscbeibe ausstromte. Der zweite basirte auf dem 
ersten, indem er stufenweise an Intensitat abnabm; seine Form aber war 
hinreicbend regelmassig, wenngleicb weniger intensiv. Der dritte endlicb 
bestand in einer ausserordentlich grossen Anzabl von Strahlen, die mehr 
Oder weniger intensiv, aber sebr unregelraassig waren, deren einige so 
verlangert waren, dass sie um mebr als das Doppelte den Monddurcbmesser 
Tiber trafen. 

Es wurde als aussergewobnlicbe Erscbeinung bemerkt, dass diese 
Strablen von einem Augenblick zum andern ein wenig den Aublick 
^“d®rten. Aufmerksamkeit verdient die etwas bellere Linie, die man 

ningrfto^y. dcis Tintere Biindel scbrS,g durchscbneiden siebt; diese Linie stellt cincn 
Licbtstrabl vor, der fiinf Minuten nacb Beginn der totalen Finstcrniss 
erscbien und die iibrige Zeit hindurcb bis zu Ende blieb. Ich weiss 
nicbt, ob bei den fnibern Sonnenfinsternissen eine ahnlicbe Erscbeinung 
ist bemerkt worden. Dieses erklart die Verschiedenkeit welchc man 
zwiscben den beiden Figuren der Corona erblickt; denn, wie ich fruhor 
gesagt babe, die erste, Nr. i, wurde abgezeichnet im Anfange von einem 
Bilde, das man auf dem mit Schmirgel eingeriebenen Glase der Camera 
obscura sab, und die andere, Nr. 2, wurde nacb und nacb gezeichnet und 
zwar indem man all die Phasen, welche sich vom Anfang bis zum Ende 
zeigten, zeichnete. Der P. Nonell, der seine Beobachtungen mit einem 
ausgezeichneten Rochonschen Fernrohre, das mit Mikrometer versehen 
war, machte, versuchte die Winkelgrosse eines der grossern Strahlen 
der Corona zu bestimmen, konnteaber nicbt die vollstandige Scheidung 

der Bilder erreichen, well das Instrument nicht mehr als 40' im Bogen 
mass. * 
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Dr, G, Fritsch. 
Dr. H. Vogel. 
Dr. W, Zenker. 


12*45'4.7" N.) Aden, 

45* 2' 55" E. J 18th Aug., 1868. 


“ Vierteljahrsschrift,” iii., p. i86, and also “Sitzb. d. Vienna Akad. 
d. Wissensch.,” ii. Abth., Dec. Heft 70, pp. 27—30. 

[Photographs were taken in the principal focus of a six-inch refractor 
of seven feet focal length. Owing to the cloudy state of the weather, 
the low altitude of the sun, and the comparatively short times of the 
exposures, the photographs show nothing but the prominences.] 

Col. Tennant. 16'1/29-23" N. ? Guntoor, 

Sergeant Phillips. 80° 24' 40" E. S • i8th Aug., 1868. 

“Memoirs of the R. A. S.,” Vol. xxxvii., pt. i. 

(p. 28.) The instrument employed for photography was a silver-on- 
glass reflector of nine inches clear aperture; the speculum by Mr. With, 
of Hereford, and the mounting by Mr. Browning. It was determined to 
adopt the Newtonian form, and to place the sensitive plates at the side of 
the tube, in order to find room, which would be very difficult at the mouth 
of the tube; the small mirror thus rendered necessary was made unusually 
large, in order that it might reflect all the rays from a surfe.ce of some 
diameter; and it was hoped that by this means, and by giving a sufficient 
exposure, a picture of the corona might be secured. The light clouds* 
so decreased the actinic power of the light as to defeat this, but still we 
have traces of the corona. 

(p. 29.) The small (flat) speculum had a minor axis of 3 inches across, 
and the tube to carry the eyepieces was 3J inches in diameter. On to 
this screwed the frame, into which the dark slides slipped. This frame 
carried two wires at right angles to each other, which were intended to 
be used as the wires in Mr. De la Rue’s arrangement in i860, but those 
were in the common focus of the object-glass and enlarging lens, and were 
magnified with the focal image. Here no enlargement was intended, and 
they were placed as near as possible to the surface of the sensitive plate. 

* At p. 7 Col. Tennant says : “ By 8 a.m. a wedge-shaped mass of light cumulo-stratus 
had formed to my east, having its vertex above the sun, and extending later to the horizon. It 
covered the sun till nearly ten minutes after totality, and was very low.” Taking the time of 
mid-totality at Guntoor as 21'' zs"" 16" local true time, the sun must have been 52® 16'above 
the horizon. 

Royal Astron. Soc., Vol. XLI. 
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[The exposures were: Photograph No. i, probably less than a 
second; Photograph No. 2, five seconds; Photograph No. 3, ten seconds; 
Photograph No. 4, five seconds; Photograph No. 5, one second ; and 
Photograph No. 6, one second. The prominences are very sharply 
defined, but hardly any trace of the corona is to be seen on any of the 
photographs.] ’ 

Mr. Fredk. Wm. Sutton. 0° 32' 36" S. \ Mantawat.u Kiki, 

123° 4' 48" E. / i8th Aug., 1868. 

MS. Observations of the 1868 Eclipse. 

The photographs were taken direct, with one of Secretan’s telescopes, 
the tube of which was equatorially mounted, and made to follow the motion 
of the sun by clockwork. The object-glass being 3^ inches in diameter and 
66 inches focal length, the eyepiece was removed and a small camera fixed 
on its tube, and with its adjustment the focal image was obtained on the 
ground glass of the camera. 

Plates Nos. 8, g, 10 and n were exposed during the totality, but not 
the slightest vestige of an image was obtained, evidently from want of 
exposure: three of them were exposed 6 seconds, and one 7 seconds only. 
I believe good negatives of the corona might have been obtained with an 
exposure of 15 seconds. 

The nitrate bath was nearly neutral, the collodion Thomas’s for iron 
development iodized 6 days. The Developer, 10 gr. of pro. sul. iron, 15 
minims gla. ac. acid, and 15 minims alcohol, to the ounce of water. On the 
sensitive plates exposed for the corona I first used the above mentioned 
iron developer; failing to obtain an image with that, I used an iron 
developer of 30 grs., but no corona made its appearance; so as a last 
resource, I used a very strong pyrogallic developer, but it was all in vain, 
—I could not obtain the faintest image. 
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Eclipse of i86g, Aug. 7th. 

The photograph of the corona taken at Shelbyville shows two broad The Shelbyville 

photogniphs. 

rifts in the neighbourhood of the sun’s poles, and four great groups of 
structure in the north-west, south-west, south-east, and north-east 
quadrants. Plate 4 was made from paper copies of the Shelbyville photo¬ 
graph which were sent to England in 1870 and 1871. It has been oriented 
by means of the prominences, which were identified ^th those shown 
on copies of the Ottumwa photographs.* The original negative of the 
Shelbyville photograph is now in the possession of Prof. Pickering, at 
Harvard College Observatory. From a cursory examination of this nega¬ 
tive, which I made during a visit ,to Harvard in 1878, it was evident that 
a great deal of structure was recognizable in the original negative which 
is not shown in the steel plate published in vol. vi. of the “ Annals of the 
Harvard College Observatory.” A good deal of structure is also to be 
seen in some of the other negatives taken at Shelbyville during totality, 
which were only exposed for a few seconds. Accurate drawings of the 
structure to be seen in these photographs under suitable illumination are 
much to be desired. 

Some of the brighter structure in the lower parts of the corona can Theoiium«. 
also be seen upon glass copies of the Ottumwa photographs which have 
been sent to the Royal Observatory, Greenwich. The lower parts of the 
great groups of synclinal structure shown in the Shelbyville photographs 
can easily be recognized in the copies of the Ottumwa pictures; and no 
doubt still more detail is shown on the original negatives, which were taken 
in an enlarged image of 2J inches diameter formed by means of a two- 
lensed eyepiece, with a telescope of six inches aperture. 

It is difficult to institute a satisfactory comparison between the bright¬ 
ness of the corona visible during this eclipse and that seen during the 
eclipse of 1868. Col. Tennant’s r868 photographs were taken in theprin- 

* According to the drawing of the prominences made from the Burlington photographs, 
which was published in the October number of the foumal of the FranJdin Institute, the 
position of the north pole of the sun’s axis should be some 5° further to the east. Having 
regard to the care which Prof. Mayer and Dr. Gopld expended in determining the position of 
the wires for the Burlington photographs, it is to be regretted that the position of the north 
point, as given in the Burlington photographs, was not adopted in determining the position of 
the sun's axis at the time that plate 4 was made. 
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BriBto«..<rfthecipal focus of a 9-inch silver-on-glass reflector of about 6 feet* focus, but 
during the the corona appears to have been covered by a thin veil of cloud during 
* totality. One of Col. Tennant’s plates was exposed for 10 seconds, but 
very slight traces of the corona were obtained decidedly less than 
can be seen in the copies of the Ottumwa photographs, which were exposed 
for 6, 12, and 16 seconds respectively. Sutton’s attempt to photograph 
the corona was made in the principal focus of a 3-g"inch refractor of 66 
inches focal length; but though the sky appears to have been clear during 
totality, and the sun was at a considerable altitude above the horizon, “ not 
the slightest vestige of an image” of the corona was obtained with 
exposures of 6 and 7 seconds.f There is, however, no proof that the 
instrument was properly directed to the sun during totality. With a 
telescope of 66 inches focal length, the image of the dark moon in the 
principal focus would have been more than half an inch in diameter, and 
it seems improbable that images of the prominences on such a scale should 
have been overlooked, especially when the remarkable size of the promi¬ 
nences which were visible during the eclipse of 1868 is taken into account. 


, Groups of syncli¬ 
nal structure. 


In addition to the evidence as to the synclinal nature of .the principal 
groups of coronal structure to be derived from the photographs, it will be 
noticed that Eastman’s drawing shows four great conical groups of syn- 


clinally curving rays. Hill and Hough speak of structures in the corona 
which reminded .them of the petals of a flower, and Murray describes five 


great sheaths of rays, while Dixwell speaks of the rays being grouped 
into “ four great pencils or cones.” 


♦ This information is derived from Mr. Browning. 

t If we speak of the intensity of the light of an image of the corona in the principal focus 
of an object.glass whose focal length is ten times its aperture as i, then, neglecting the 
absorption due to the lenses of the eyepiece, the intensity of the image thrown upon the 
photographic plate by the instrument with which the Ottumwa photographs were taken was 
only ’068; while with Col. Tennant’s instrument, if we neglect the loss of light clue to the 
flat and the presence of the cloud, the intensity of the image thrown upon the plates was about 
1-5. The veil of doud over the sun’s place as seen from Guntoor during totality cannot have 
been very dense, as the images of the prominences are perfectly sharp, and there is no luminous 
haze around them extending on to the dark moon. The sun’s altitude as seen from Guntoor 
during totality was more than 52", while as seen from Ottumwa it was only about 24” 30' 
above the horizon. The actinic rays of the corona, therefore, probably suffered considerably 
greater absorption in passing through the earth’s atmosphere at the latter station. For Sutton’s 
instrument the intensity of the image in the principal focus would be ‘285. 
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Schott’s drawing of the corona shows four principal groups FourpMcipai 
of coronal structure, which he refers to in his description as “ cusps or 
brushes of light ” and “ bundles of rays.” These four principal groups of 
coronal structure correspond with the four groups shown in the Shelby- 
ville photograph, and seem also to . have been observed by Simon 
Newcomb, Himes, Pickering, Pierce, and Blake, and probably also by 
Hough, Dixwell, Cutts, and Eastman ; though the two latter observers 
each draw the four principal groups of structure as forming a roughly 
symmetrical rectangular cross with arms about equally inclined to the 
horiEon. 

Most of the observers draw or describe the corona as quadrilateral in Quadrilateral 

, , (utiwings. 

outline, the diagonals of the quadrilateral corresponding with the axes of 
the four principal groups of structure, and making angles of about 45“ 
with the sun’s axis. A fifth somewhat less conspicuous group of structure 
is also drawn by Schott in the eastern equatorial region, and seems to 
have been observed by Pickering and Hough, and probably also by Himes 
and Murray. Himes speaks of it as in the south-west region, but he is 
probably speaking of the unoriented image as seen in an inverting telescope. 

Abbe’s description of the spiral structure of conical masses observed 
by him in the south-west quadrant of the corona is curious, and deserves 
comparison with the somewhat similar observation of Winter, made 
during the eclipse of i860. PIimes and Pickering also refer to the 
“curled,” “twisted,” and “spiral” structure of the corona; but it is 
evident that Pickering refers to an arrangement of the rays about the 
sun’s centre. The two masses of coronal structure like comets’ tails, 
observed by Lane, appear to have been parts of the great group of 
structure in the south-eastern section of the corona. 

It will be seen that the Shelbyville photograph indicates the exist- 
ence of broad rifts in the polar regions which were probably partly filled 
up by faint coronal matter, for they do not seem to have been noticed 
by any of the observers.* The broad rifts, however, indicate that the 
synclinal zones were more depressed towards the equatorial regions than in 

* Except possibly Simon Newcomb and Cu'm. From Simon Newcomb’s description 
one would gatlier tliat there were similar shallow parts of the corona in tlie equatorial regions. 

CuiTs’ description of the shallowest part of the corona being in the “ lower left hand quadrant" 
is not sufficiently definite to enable us to identify it with the soutliern rift. 
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the corona of 1871. On the other hand, it seems that the synclinal zones 
occupied higher heliographic latitudes than in the corona of 1868. Wolp 
.868 and 1871. monthty relative number of sun spots for August 1869, 

proving that the solar activity was considerably greater than at the period 
of the eclipse of 1868, though much less than at the periods of the eclipses 
of 1870 and 1871. 

Prof. Cleveland Abbe. 42 34 N. > Siora Falls City, 

96° is' W. ) 7th Aug., 1869. 

“Nature,” Vol. v., pp. 367, 368. See also “American Journal of 
Science and Arts,” Vol. iii., April 1872. 

My own attention was expressly given to the structure of the corona 
and coronal streamers, for which pufpose I used the full aperture of an 
exquisite six-inch objective. 

No sooner had totality begun than, after sketching in most of the 
prominences as points of reference, I viewed the corona without darkening 
glasses, and with a magnifying power of probably 120 diameters. 

As seen through my inverting telescope, the structure of the large 
protubereince on the right-hand lower limb was well made out. The 
neighbourhood of the sun was examined to a distance of its own diameter 
(a radius of possibly one degree from the sun’s centre), but no trace of the 
coronal rays as they were seen by others of my party. The evidence as to 
the existence, shape, and positions of these streamers, as given by my six 
assistants, was conclusive as to their actual appearance, with the usual 
variations as to details. That they were not detected by the six-inch glass 
was probably due to their diffused light and the small field of view. 

On the apparent upper and left-hand limb of the sun, the six-inch 
glass showed the long series of red prominences depicted in the photographs 
published by the Naval Observatory. Above the greater portion of the arc 
of the sun’s limb thus covered, and extending somewhat farther to the right, 
appeared to rise up three, and possibly more, conical masses of pearly light. 

These were distinctly contrasted against the light diffused as the 
background of the field of view, and there was every evidence that they 
had an identical structure and cause. , The outline of each of the pearly 
mountains was that of a rounded cone, as shown in the drawing—exactly 
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resembling the kilns used in some branches of pottery and other manu¬ 
factures. The apices of the cones were blunted or truncated, and not well 
defined; the outlines of the sides of the cones were quite sharp down to 


within a few minutes of the sun’s limb, when 
all three appeared to begin to . lose their dis¬ 
tinctive characteristics. 

The height of the apices above the limb 
varied between one-half and two-thirds of the 
solar radius; the diameters of the bases of the 
cones were probably included between seven 
and three minutes. Each apex was of a 
slightly dusky shade compared with the body 
of the cone. 

The most interesting feature was an un¬ 
mistakable striation upon the surface of each 
cone; the striae apparently twisting spirally 


Zenith 



Drawing by Cleveland Abbe of struc¬ 
ture observed in the corona of 1869, 
Aug. 7lh.* 


around up to the apex opposite to the movement of the hands of a watch, 


as represented in the accompanying drawing. I noticed no coloration of 


these stria? other than their darker hue. . . 


The pearly cones were on that limb of the sun from which the moon 
was moving, and the details were every moment becoming more distinct, 
when the growing height of the bank of red protuberances was followed 
by the too speedy apparition of the glowing sun beneath. 

Chagrin at the loss or imperfect observation of the third contact 
caused me to forget to note whether the three cones continued in view for 
any number of seconds thereafter. From the time of first recognising the 
pearly cones, until their disappearance, probably thirty seconds elapsed (I 
am writing without my note-book or other aid to memory), and I did not 
note any change in the appearance of the striae. 

The middle one of these cones caught my eye more especially, and 
the impression was that the other two, especially that on the right, were 
some distance behind it, or possibly obscured by a cloud of haze in the 


* Made from the woodcut given in Nature. The conical masses observed would be in 
the south-west section of the corona. (The woodcut evidently corresponds with the image 
seen in an inverting telescope.) Assuming the time of mid-totality at Sioux Falls to be 
4I1 28"' i» local true time, the south pole of the sun’s axis would be 36° 13' to the right of the 
line marked zenith. 
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solar atmosphere. At the time it seemed to me that I saw in the 
central cone a column of smoke and hot gas ascending high above the 
area of red flames then visible on the surface of the sun, and that the 
other two cones corresponded to other areas of red flames behind. 

Mr. S. Gilman. 96° 8'42 W. I St. Paul Junction, Iowa, 

42° 4/ 30" N. I 7th Aug., 1869. 

Appendix II. to the “Washington Observations ” for 1869. 

(p. 180.) The general outline of the corona was a trapezium, with the 
widest side to the south-east. There were also lesser projections on the 
four sides, as well as several small indentations. The longest masses of 
light coincided very nearly with the north and east * points, at the middle 
of totality. Mr. Farrell also noted the same peculiarity. 

Prof. Simon Newcomb. 41° 35'4" N. ) Des Moinks, 

37' 12“ W. j 7th Aug., 1869. 

Appendix II. of the “ Washington Observations” for 1869. 

(p. 9.) Leaving the telescope, I returned to naked-eye observations. 
Looking directly at the corona, there was no actual appearance of striation, 
but it seemed to be of a jagged outline, extending out into four sharp 
points, nearly in the horizontal and vertical direction, while midway be¬ 
tween these points the serrated edge hardly seemed to extend beyond the 
body of the moon. The greatest distance to which the extreme points 
seemed to extend did not exceed a semi-diameter of the moon, and there 
was nothing like long rays of light extending out in any direction whatever. 
When I turned my head, the points did not seem to turn with it. Still I 
experienced a singular difficulty in judging accurately either of the number 
or direction of the jagged points, or of the extent to which they might be 

* A highly coloured lithographic copy of Gilman’s drawing is given on Plate xii. of the 
Washington Observations for 1869. It is evident, from a comparison of the prominences with 
those shown in the plate from the Burlington photographs, published in the October number 
of the Journal of the Franklin Institute for 1869, that Gilman’s drawing corresponded to the 
unoriented image of the corona as seen in an inverting telescope. The general outline of 
the brighter part of the corona, as shorn in Gilman’s drawing, is quadrilateral, the greatest 
extension of the brighter area being from the centre of the right hand limb and from below 
the moon’s disc, which would correspond in the uninverted oriented image with the north-east 
and south-east sections of the corona. 
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optical illusions, produced by the differences in the height and brilliancy of 
different parts of the corona. 

The green glass, however, settled the latter question. Seen through 
this medium, the corona consisted simply of four or five prominences, 
extending around the moon, smooth in their outline,. shading off by 
imperceptible gradations, and rising to different heights, the greatest 
height not exceeding four or five minutes. The accompanying sketch * 
gives a general idea of the impression produced by the view through 
the coloured glass. I have no doubt that the serrated appearance of the 
corona, and the pointed rays, were purely optical results of the irregular 
heights of the prominences. 

Prof. J. R. Eastman. 41° 35' 3" N. \ Pes Moines, 

93 ° 3/ 17" W. i 7th Aug., 1869. 

Appendix II. of the “Washington Observations” for 1869. 

(p. 105.) The corona seemed to be composed of two portions, both 
visible to the naked eye, in which, with the small instrument which I used, 
I was unable to trace any similarity of structure. 

The portion nearest the sun was about i' high, forming nearly a 
continuous band about the sun, and appeared to be a mass of nebulous 
light, rc.sembling in structure the most brilliant, irresolvable portions of the 
milky way. Its colour was silvery white, and, like its density, appeared 
the same throughout its whole extent. The outer portion consisted of 
rays of light arranged in two different ways. In five places they were 
arranged into groups resembling star points composed of slightly conver¬ 
gent and radial rays, but elsewhere were disposed as radial lines. Between 
the protuberances Nos. 4 and 5 f scarcely any corona was observed. 

Four X of the star points project farther from the sun than the ordinary 
radial lines, and give the contour of the corona the form of a trapezoid. 

* 'I’lie sketcli has not been reproduced, as it only professes to give “a general idea "of 
what was observed. 

t I’rotubcrances Nos. 4 and 5 were in the ea.slcrn c<iiiatorial region. 

t A woodcut is given at p. 105, and two coloured lithographic plates at the end of tlie 
volume (Figs, i and 2, plate ix.) In the woodcut four conical groups of synclinally curving rays 
are shown. The drawing is evidently intended to represent the corona as seen in an inverting 
telescope, and the four groups of r.iys are situ.atcd so as to form a roughly symmetrical rectan¬ 
gular cross, the arms of which are about equally inclined to the horizon; so that in the oriented 

Royai. Astron. Soc., Vol. XLT. ’ 76 
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Mr, J. Homer Lane. 


41“ 35' 4" N. ■> Des Moines, 

93° 37' 12" W. ) 7* August, 1869. 


Appendix 11 . to the “Washington Observations” for 1869, p. 169. 

I turned my attention to the agglomerations of white light in the 
corona; and fixed upon two of these which were remarkable for their 
small size and the comparatively dense accumulation ot light in them. 
These were situated about 80° from the vertex towards the right,* as 
seen inverted in the telescope. In appearance they might well be 
compared to small telescopic comets, with tails of some length, but 
without a head, and with no distinct indication of a head at one end 
rather than the other. They were not far from radial in direction 
relatively to the sun’s centre—whether exactly so I did not remark at 
the time—but appeared completely isolated, and had their origin above 
the limb of the moon. [Mr. Homer Lane subsequently estimated the 
length of each to be about 130".] 


Prof. Charles F. Himes. 

41° 2' N. \ OrruMWA, Iowa, 

92° 33' W. ) 7th August, 1869. 

“The Journal of the Franklin Institute,” Oct. 1869, p. 278. 

The corona approached much more nearly in regularity the four- 
rayed form generally given, and which had always seemed idealized or 
conventional. The S.W. ray was, however, unequally subdivided, with 
the smaller part towards the north. The whole seemed of a fibrous, 
slightly curled or twisted character, somewhat like a cirrous cloud, and 
of silvery whiteness. 

picture two of the groups would be in the neighbourhood of the sun’s poles and the other two 
in the equatorial regions. This does not correspond with the position of the chief groups of 
structure as drawn and desaibed by most of the other observers. But it docs not seem probable 
that the drawing has been turned round as a whole, for a comparison of the prominences, which, 
though rather roughly given in the woodcut and lithographic plate, can be easily irientified with 
those shown in the photographs, proves that there is no serious error in the orientation as far 
as regards the prominences. 

* Taking the time of mid-totality at Des Moines as 4’’ 40'" 29® local true time, the sun’s 
axis would have been 37° 2d to the right of the vertex. The structure referred to was con¬ 
sequently in the south-eastern section of the corona, at a distance of about 43° from the sun’s 
axis. 
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Prof. E. C Pickering. 40® $ 7 ' N.) Mount Pleasant, Iowa, 

93® 38' W.j ;7th August, 1869. 

“The Journal of the Franklin Institute,” Vol. Ixxxviii., p. 285. 

Instrument .—A small telescope, magnifying ten diameters. 

A pocket telescope, magnifying about ten diameters, was used. It 
was tied to the back of a chair by a piece of cloth just tightly enough to 
make it remain in whatever position it was placed. The corona appeared 
to be an irregular four-pointed star, with, of course, a black centre. 
Two of the rays were nearly vertical, and two horizontal, the left-hand 
one pointing somewhat downward, while between it and the lower ray 
was a fifth smaller point. Its texture resembled the ragged edge of a 
thunder-cloud, or the crest of a wave torn by the wind. The strim 
were not radial but spiral, as if the sun had been turned in such a way 
that the upper edge moved towards the east. 

Mr. Chas. A. Schott. 39® 49* 3‘5'' N. \ Springfield, Illinols, 

Mr. F. B. Meek. 89° 38' 24" W. ) 7th August, 1869. 

“ Reports of the United States Coast Survey,” Appendix No. 8 to 
Report for 1869, p. 37. 

In the accompanying 
sketch I have tried to pro¬ 
duce a faithful picture of 
the corona and prominences 
during totality. It is drawn 
relatively to scale. . . . 

The corona appeared white, 
with the slightest mixture of 
a very faint amber-coloured 
warmer tint. . . . The 

positions of the prominences 
are from our photographs, 
and the outline of the corona 

* The above woodcut lias been made from a water-colour drawing, kindly forwarded by 
Mr. Schott. It has been oriented from the vertex. Assumed time of mid-totality 5'* i'“ la® 
local true time. Sun’s axis 39° 13' to the right of the vertex. This agrees with the position of 
the sun’s axis as marked by Mr. Schott on his drawing given in the plate published in the U. S. 
Coast Survey Report for 1869. 






Schott’s report 
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from the experienced pencil of Mr, F. B. Meek, of the Geological Survey 
of Illinois, who kindly consented to attend to this phenomenon. In 
general, the outline of the corona was quite well defined, and to some 
presented five, to others (perhaps the majority) four cusps or brushes of 
light. It was striated, and extended all round the covered sun ; to the 
naked eye the maximum extent of the bundles of rays was nearly three- 
fourths of the sun’s radius, but in general the coronal development was 
no greater than about one-fifth of the radius. 

The accompanying sketch is intended to exhibit the symmetrical 
relation of the corona to the sun’s equator. There are two (principal) 
bundles of rays to the west, in about 52“ heliographical north and 
south latitude, and two (principal) bundles of rays to the east, in about 
32° north and south latitude, with a feebler development of rays botween 
the latter and over the equatorial region. The rays do not converge 
to the sun’s apparent centre. 

Mr. R McLeod. 39“ 49' 2" N. ? SPRiNr.i'-iKi.n, Ii.MNOis, 

89“ 38' 34" W. J 7th Aug., 1869. 

“Reports of the United States Coast Survey,” Appendix 8 to Report 
for 1869. 

(p. 45.) From the outer rim of the corona bright white rays emanated 
on every side, but their length was greatest in four directions. The four 
arms of rays were of unequal length, that in the south-east quadrant being 
the longest. I took especial pains to estimate its length, and could trace 
it to the distance of nearly two diarneters of the moon. The cvxis of thi.s 
ray made an angle of about 20° with the vertical.* This angle did not 
change with a slight motion of my glass. The end of the longe.st ray 
was slightly curved towards the vertical. 

Prof. J. M. Peirce. 39° 49' 2"N- I Stringkium), Ii.linois, 

89“ 38' 34" W. J 7th Aug., i86y. 

“ Reports of the United States Coast Survey,” Appendix 8 to Report 
for 1869. 

• A lithograph from McLeod’s drawing of the corona is given in the Coast Survey volume 
(plate XXV., fig. rs). The arms or groups of rays referred to spring from broad bases, and 
terminate in tapering points. There are four of these groups of rays, which are situated in 
opposite quadrants and form a very irregular cross. They do not correspond satisfactorily in 
position with the principal groups drawn by Schott. 
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(p. 41.) The corona impressed me as distinctly cruciform, the prin¬ 
cipal projections occurring' near the north, south, east, and 'west points. 
But these projections had not the character of rays, such as are seen in 
the phenomenon called “the sun drawing water,’ but were irregularly 
curled, the whole resembling somewhat the corona occasionally seen in the 
aurora borealis. 


President Hill. 


39“ 29' lo-s" N. > Mali-oon, Ilmnois, 
88“ 23' d' 'W. J 7 di Aug., 1869. 


“Journal of the Franklin Institute” for Jan. 1870, p. 67. 

The corona appeared to us a white ring of 4 or 5 minutes in 
breadth, with white rays 30 to 35 minutes in length, and a few 
white petals 6 or 8 minutes in length, one of which, on the right hand 
upper limb, was curved. No change was observed in the corona, during 
the total phase, except that one of us thought there was a tremulous 
flashing at the instant before the reappearance of the sun. 


Prof. David Murray. 39“ 29' «o‘S" N, > Maf/i-oon, Im.inois, 

88“ 23' o" W. J 7 ll» Aug., 1869. 

“Journal of the Franklin Institute,” Jan. 1870, p. 63. 

Surrounding the dark body of the moon was a crown of light, with 
rays shooting out, in five great sheaths, to a distance ecj[ual to the sun’s 
diameter. 


Prof. G. W. Hough. 39“ 29' 10" N. ) Mai.toon, Ir.i.iNoi.s, 

88“ 23' 'W. J 7th Aug., 1869. 

“The Total Eclipse of August 7, 1869,” (Hough,) p. 15. 

In immediate contact with the solar di.se it (the corona) appears as a 
clear silvery light, as bright as the brightest part of an aurora, and .some¬ 
what resembling it inconsistency. Farther out it appears streaked with 
pencils, radiating in the direction of the centre. These rays are more 
especially noticeable at five points of the circumference, two of them 
pointing upwards and outwards, and three having a general downward 
direction. These prongs could be traced through a distance even exceed¬ 
ing the diameter of the sun, and near one of them was visible a curved 
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mass of light, in shape resembling the petal of a flower, On the upper 
edge of the disc was plainly seen an arch of light, parallel with the edge, 
and within the boundary of the corona. 

Prof. S. P. Langley. 27® 2' 29" N. 1 Oakland, Kentucky, 

® ' 86“ IS'18" W. J 7th Aug., 1869. 

“Reports of the United States Coast Survey,” Appendix 8 to Report 
for 1869. 

(p. 82.) The corona was very notably different from my anticipation, 
being visible through the darkening glass as a halo close to the sun, 
whence radiated a number of brushes of pale light, some about the solar- 
diameter (perhaps less) in length, not noticeably curved, and suggesting 
at the time a comparison with the auroral streamers; though by this I do 
not mean to necessarily imply apparent motion. 

Mr. F. J. Blake, Jun. 38° 12' 45" N.i Shelbyville, 

85° 13' 22" W. S 7tli Aug., 1869. 

“Reports of the United States Coast Siurvey,” Appendix No. 8 to 
Report for 1869. 

(p. 30.) With the extinction of the last ray a startling change took 
place. The corona, of which, up to this moment, there had been positively 
no indications, now appeared as an extremely soft white light, surrounding 
the sun and extending from it, in all directions, to a distance of at least 
two-thirds of its diameter. There was no appearance of rays, nor was 
there any sparkling light; it had, infact, a perfectly dead or “set” 
look. Its general form was irregular and somewhat similar to that of the 
rough sketch,* which is copied from one I made at the time. 

Mr. R. D. Cutts. 36“ 35' 49" N. > Bristoi, Tennessee, 

82° ii' 13" W.J 7lh Aug., 1869. 

“ Reports of the United States Coast Survey,” Appendix No. 8 to 
Report for 1869. 

(p. 7.) The corona appeared to be a broad circular band of silver 

* The outline of the corona is represented in the sketch as a quadrilateral with rounded 
comers. The diagonals of the quadrilateral are nearly horizontal and vertical upon the page. 
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coloured light, with an inner brighter rim, and with rays extending from 
different points, but very irregular in length and profusion. By far the 
longest rays were visible about 48° to the left of the vertex, or where the 
sun disappeared; and their length was estimated at the diameter of the 
moon. The rays on the opposite side of the circle were the next longest, 
being about half the length of the first mentioned. The lower left-hand 
quadrant appeared to be comparatively bare.* 


Mr. J. J. Dixwell. 38° 12'45" N. ? Shelbyville, Kentucky, 

85® 13' 22" W. 3 7th Aug., 1869. 

“United States Coast Survey Report” for 1869, Appendix No. 8, 
p. 23. 

With the naked eye the corona appeared like a rim of great brilliancy 
encircling the moon, gradually decreasing in brightness as the distance 
from the moon’s edge increased, and fading wholly away at the distance 
of half a diameter. . , . Through the glass the appearances were 

very different. The corona spread out in rays of very irregular length, the 
longest of which extended more than a diameter from the moon. One 
observer thinks that the maximum length was one diameter and a half. 
Generally the rays radiated from the moon’s centre, though there were 
some deflections. They were grouped in four great pencils or cones of 
irregular size, connected by shorter rays, forming together a continuous 
halo. 


Attempts to Photograph the Corona op 186^, August yth. 

Prof. F. Himes. 4,» 2' N. > Ottumwa, Iowa, 

92° 23' W. ( 7th Aug., 1869. 

“Journal of the Franklin Institute,” Oct. 1869, pp. 276—280. 

On our arrival (at Ottumwa), on Wednesday evening preceding the 
7th, we found a very convenient shelter shed, with sliding roof and 
photographic room, erected under instructions from Prof. Coffin. 

* The lower left-hand quadrant would correspond with the region of the sun’s southern 
pole. The ray 48° to the left of the vertex would be in tlie eastern equatorial regions. 
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Himes’report Thc telcscope * was set up next day upon a cross of timber firmly let 

of photographic ^ ^ jt y jt ^ 

operations. jjj earth. The clockwork, not of very superior construction, was found 
to have become deranged by carriage; but fortunately the skill and 
experience of Mr. Zentmayer were available, and it was put in as good 
running order by him as it was susceptible of, otherwise we should have 
lost the opportunity for taking the totality negatives with a length of 
exposure sufficient to give the amount of detail and corona we obtained. 

It was deemed advisable, however, that Mr. Moelling should pay 
exclusive attention to the clock during the progress of the eclipse, in order 

to detect and correct any irregularity that might occur. 

The morning of the 7th found the sky overcast; but gradually, with 
a dry wind from the east, the clouds gave way, until at noon not a trace 
of cloud or haze was to be seen. These few hours were improved by 
determining the actinic focus with great accuracy. 

The photographic preparation was exclusively managed by Messrs. 
Browne and Baker. 

During totality the full aperture was used, and exposures of 6, 12, 
and 16 seconds given, producing negatives of exquisite sharpness and 
detail, including a portion of the corona, f 

The general plan of exposure was to obtain five negatives, if possible, 
near the contacts, and three near the beginning and end of totality, and at 
intervals of five and ten minutes during the other phases; and we have 
reason to be satisfied with the results. 

The one immediately preceding totality displays the limb of the sun 
beautifully cut up into Baily’s beads, and the one taken at the instant of 
the close of the total phase received the first rays of the emerging sun, 
but is of interest as showing in this connection the red prominences. On 
this plan thirty-four excellent accurately timed negatives were obtained. 

* This instrument was the Gettysburg telescope, of 6 inches aperture and 8^ feet focal 
length. The photographs were not taken in its principal focus, but in an enlarged image of 
about 2^ inches diameter, formed by means of an eyepiece of two lenses, designed by Mr. 
Zentmayer. The particulars of its construction, together with the reasons for not adopting the 
the ordinary Huyghenian form, will be found set out in the report of Profi Henry Morton, 
at pages 204, 205, of the fournal of the Franklin Institute, for Sept. 1869. 

t Only traces of the brighter structure of the lower parts of the corona are shown 
upon the plates; there is enough, however, to indicate the position of the edges of the great 
groups of structure in the north-east, south-east, south-west, and north-west sections of the 
corona. 
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[The annexed schedule gives the times of exposure during totality, as 
noted by Prof. C. F. Hime".] 


NO. 

TIME OF EXPOSURE. 

EXPOSURE SLIDE. 

REMARKS. 

17 

iqIi 26 J®, for a fraction of a 

second. 

Slit ^th of an inch wide. 

Baily’s Beads. 

18 

„ „ for about 6 seconds. 

Circular aperture, size of 


1 

• 

eyepiece. 


19 

jj ' » >» » 

»J )9 }> 


20 1 

>t » » 

>9 99 99 


21 

iih Qf totality and 

after totality. 

99 99 99 

Fogged a little. 


Mr. J. C. Browne. 41“ 2' N. ) Ottumwa, Iowa, 

92° 23' W. J 7th Aug., 1869, 

“Journal of the Franklin Institute,” Nov. 1869, p. 355. 

Following the advice given by Mr. Warrem De la Rue, in his 
report on the eclipse of i860, I used fused nitrate of silver in making up 
the nitrate bath, in the proportion of 45 grains of silver to the ounce of 
distilled water, acidulated with 6 drops of nitric acid C.P. 

One gallon and a half of filtered silver solution was allowed to each 
party, carefully packed in two-gallon demijohns in separate boxes; one 
gallon of distilled water being included in each box, also extra silver in 
case of accident. Five glass dipping baths, holding 20 oz. of solution 
each, were thought to be sufficient, each bath enclosed in a wooden box, 
with a cover to exclude light and dust, and hard rubber dippers coated 
with paraffine. 

Various samples of collodion were made up, but none gave such 
excellent results as the following mixture :— 

Alcohol. I pint. 

• Ether.i pint. 

Cotton.4 grains. 

Excited with 

Iodide of ammonia . . . . . 5 grains. 

Bromide of magnesium.2| grains. 

Developing solution was made in the proportions of 80 grains of 
proto, sul. of iron to the ounce of water. No acid was added unless 
Royal Astron. Soc., Vol. XLI. 77 
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desired for immediate use. The solution was then reduced to the strength 
of 20 grains of iron to the ounce of water, and the addition of 2 drams of 
acetic acid, No. 8, to each ounce. 

Cyanide of potassium was used for fixing, and a liberal allowance of 
chemicals was included with each outfit, also collodion vials, funnels, 
filter-paper, brushes, etc. 

All the articles were packed in boxes, with the name of the respective 
telescopes marked upon the outside. I was stationed at Ottumwa, with 
the section of Prof. Himes, and took charge of the coating of the plates, 
while Mr. Baker developed them. Our chemicals all worked in the most 
satisfactory manner. 

No re-development was necessary. In most of the exposures the 
picture came up almost too rapidly, rendering it necessary to have cold 
water close at hand to check further action. To gain time during the 
development of so many negatives, after the image was all out upon the 
plate it was washed slightly and placed in a bucket of water containing a 
few pinches of chloride of sodium. 

During the eclipse, after totality as many as eight or ten plates were 
placed in the bucket at one tim2, collodion side towards the inside; after¬ 
wards the plates were washed and fixed. All the plates were numbered. 
with a diamond and dipped with the number always in the same position. 

Prof. Alfred M. Mayer. 40° 48'17" N.) Burlington, 

91° 4' o" W. J 7th August, 1869. 

The Total Eclipses of Aug. 7th, 1869 {reprinted from the “Journal of 
the Franklin Institute,” Oct., 1869). 

(p. 3.) The equatorial was borrowed from the observatory of the 
Central High School, Philadelphia, and is by Merz and Mahler of Munich. 
It is of 9 feet focus and 6’4 2 inches aperture. 

(p. 5.) The image of the sun was formed on the plate of the camera 
by the action of a negative eyepiece, the lenses of which were so placed 
by Mr. Zentmayer in relation to the object-glass, and to each other, that 
the diameter of the sun’s image was 2'04 inches. 

Mr. Zentmayer had so constructed the camera eyepiece that the 
image of a reticule of two spider threads, at right angles to each other, 
was formed on the plate with the image of the sun, and these threads 
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were so mounted that they could be adjusted respectively parallel and at 
right angles to the celestial equator, and thus fix on the photographs the 
positions of the sun and moon, and give the position angles, of points on 
the surface and periphery of the sun. This adjustment I deemed of great 
importance, as without it we could not obtain the position-angles of 
contact nor the positions of the protuberances during totality. The lines 
are nearly as sharply defined on the pictures of totality as on those taken 
during partial phase. The adjustment was made as follows: the camera 
was firmly screwed to the telescope, and the focussing tube was moved 
until the images of the sun and threads of the reticule were brought to 
exact focus on the ground plate. 

A well-defined spot in the south-west quadrant of the sun was now 
made to travel along the thread by clamping the telescope in right 
ascension, and the reticule plate revolved until the spot was accurately 
bisected during all its progress across the field. The telescope was then 
undamped in right ascension (still remaining clamped in declination) and 
moved around the polar axis so that the spot ran along the thread; it 
was found to be bisected throughout all its transit. Dr. Gould, at my 
request, now examined the adjustment, and pronounced.it precise. 

[Five photographs were taken during totality with exposures of 5* 
and 7“; they show the prominences with great distinctness, but judging 
by glass positives which have been sent to England, only slight traces of 
the corona were obtained.] 

Mr. Black. 

Mr. Fitzgerald. 

Mr. Pourtales. 

“ Reports of the U. S. Coast Survey,” Appendix 8 to Report for 1869. 

(p. 34.) Photographic pictures of the eclipse were obtained by means 
of an equatorially mounted refractor by Dollond, having about 6^- feet 
focal length, and a clear aperture of 4 inches. 

(p. 35.) During totality the slit was opened to the full size of the 
picture, but, as the photographs show, the sun was but very imperfectly 
followed by hand, making a series of superimposed pictures. [It seems 
that only images of the prominences were obtained, with no trace of the 
corona.] 


39" 49' 2" N. I SPRINfiKlKLD, II.LINOIS, 
89° 38' 24'' W. 7th August, 1869. 
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Prof. Joseph Winlock. 38“ 12'45‘36" N. > Shelbyville, 

85° 13' 22" W. S 7th Aug., 1869. 

“ United States Coast Survey,” Appendix No. 8 to Report for 1869^ 

p. II. 

[In the photographic department] I was assisted by Mr. Wipple, 
Mr. George D. Clark, Mr. John Pendergrast, and also by Mr. Williams, 
a photographer of Shelbyville, who kindly offered his services. The 
instrument employed was the small equatorial of Harvard College Obser¬ 
vatory, which I had fitted up for this purpose. It has a clear aperture 
of 5i inches, and a focal length of about 7J feet; and it is provided 
with an excellent driving clock. 

In making preparations for the use of photography in these observa¬ 
tions, I decided to take the pictures of the sun in the principal focus of 
the object-glass. I rejected the method of enlarging the image with 
an eyepiece, adopted by Mr. De la Rue in Spain, in i860, and by 
American astronomers who were preparing to photograph the eclipse of 
1869, because, my main object being to secure a good picture of the 
corona, I. did not think it expedient to enfeeble the light by enlarging 
the image. Another reason in favour of this method is, that the dis¬ 
tortion caused by the enlargement is avoided, and the pictures can be 
measured more satisfactorily with a micrometer. The camera was fitted 
with a slide near the image, for instantaneous exposure' in taking the 
partial phases. During totality the slide was removed and the exposure 
was made by uncovering the object-glass. The results were very satis¬ 
factory. We succeeded in obtaining about eighty photographs during 
the eclipse, seven of which were taken during totality. One of these, 
with an exposure of about forty seconds,* gives a most satisfactory 
picture of the corona. I immediately recognised in this the fact that 
the corona was less in extent near the extremities of the sun’s axis, 
and largest in the line of the equator. I have reason to think that this 
picture gives nearly all of the corona which can with certainty be 
considered as belonging to the sun. 

* This is the photograph represented in plate iv. 
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Eclipse of 1870, December 22nd. 

This eclipse took place at a period when solar activity as evidenced P'^o d.of^ 
by sun spots was exceptionally great. According to Wolf, “ the relative 
monthly number ” for Dec. 1870 was 135'4. 

It will be seen from the evidence at our disposal that the corona G«atMtent 
visible during this eclipse was of great extent, both in the equatorial 
regions and in the regions of the sun’s poles; but that it was probably 
more homogeneous in its lower parts than the coronas of 1869 and 1871, 
when the number and development of sun-spots was considerably less. 

The coronal structure, as well as being less striking as compared with the 
background on which it was observed, seems to have been somewhat less 
symmetrically arranged with respect to the sun’s axis than in other coronas 
observed at recent eclipses. 

The photograph taken by Mr. Brothers at Syracuse, with an exposure comparison of 
of only 7 seconds and an instrument similar to the instruments made use 
of at Baikul and Dodabetta in 1871, shows the corona extending to a much 
greater distance from the sun’s limb, more especially in the polar regions, 
than the photographs taken in 1871.* This is the more remarkable when 
the cloudy state of the atmosphere at Syracuse during totality is taken into 
account, and it is remembered that Mr Brothers’ instrument was stopped 
down by a diaphragm to only 3 inches—thus decreasing the intensity of 
the image thrown upon the photographic plate by nearly one-half. The 
exposures at Baikul varied from 10 seconds to 40 seconds, and at Doda¬ 
betta from 5 seconds to 20 seconds. The sun’s centre was 22° 46' above 
the horizon at the time of the exposure of the Syracuse photograph—■ 
that is, nearly 5° higher than at the two Indian stations. 

The sharpness of the edges of the rifts in the Syracuse photograph Rifano^ut 
proves that the great extent of the corona, as shown upon the photographic 
plate, could not have been due to dispersion of the light of the prominences 

• The extent of the corona in the copies of the Java 1871 photographs is less than in 
the photographs of the Baikul or Dodabetta series, in which the corona does not extend to 
27' from the sun’s limb; but in Mr. Brothers’ 1870 photograph the corona extends to at least 
40' from the limb. 
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The great rift 
in the S.£. 
quadrant. 


Orientation 
Plate vL 


and brighter parts of the corona by clouds. Similar rifts are shown in the 
Jerez photographs, though unfortunately a diaphragm in the telescope 
with which Mr. Willard’s photograph was taken cut off the outer parts 
of the corona. 

The great rift in the south-eastern quadrant seems to have formed a 
very striking feature of this corona, and to have been either drawn or 
described by at least ten of the observers whose observations are given in 
the following chapter. The place of the rift corresponds very fairly in all 
the drawings, and is somewhat to the east of the position of the rift as 
shown in plate vi., which seems to indicate that the orientation which was 
adopted when plate vi. was made is some 15° in error,* and that the north 
pole of the sun’s axis should lie more to the east. Considering the 
unsatisfactory manner in which the position of the sun’s axis was deter¬ 
mined in orienting plate vi., such an error is quite possible, and would 
necessitate a corresponding alteration of plate v., which, in the absence 
of data for determining the position of the Jerez photograph, was oriented 
to correspond with plate vi. 

Observations of the Great Rift in the South-East Quadrant of the Corona. 

Alex. B, Brown gives a drawing of the corona with an irregular outline, and a rift with 
curving sides, somewhat similar to the great rift shown in the photographs, 
but situated some 20° to the east of the position of the great rift as shown on 
plate vi. 

F. H, Browne gives a quadrilateral drawing of the corona, with a V-shaped gap reaching 
down to the moon’s limb about 20° to the east of the position of the great rift 
as shown in plate vi. 

Hostage gives a drawing of the corona with a circular outline and a dark ray, of nearly 
the same thickness all the way down to the moon’s limb. It lies a little 
to the east of tlie position of the centre of the great rift as shown in plate vi. 
Hudson gives a quadrilateral drawing of the corona with a V-shaped rift, one edge 
of which is nearly radial, and the other slightly concave towards the dark 
space. The rift does not reach down to the limb of the dark moon, and is 
decidedly to the east of the position of the great rift in plate vi. 

Perry noticed four parts of the corona where the light was less strong, but does not give 
their place. 

* This assumption is also rendered probable by a comparison of the prominences shown 
on Mr. Brothers* negatives with the map of the chromosphere made by Mr. Seabroke at 
Catania, at about 11.45 on the morning of the eclipse. Professor Winlock’s orientation of 
the Jerez photographs, however, differs but slightly from the orientation which has been adopted 
for plates Vk and vi. 
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Langley describes one “ dark ray ” which made an angle of 45° with the vertical. 

Naftel gives a drawing of the corona with a circular outline, and a V-shaped rift situated 
some 20° to the east of the position of the great rift as shown in plate vi. 
Young speaks of several straight dark streaks, extending out from the sun, but does not 
give their places. 

Anson describes and draws a streamer which he saw in the south-west quadrant about 35° 
from the vertical. It seems probable that it corresponded to the great rift. 
Watson gives a drawing with a rift in about the position occupied by the great rift on 
plate vi. But he estimates its position to be 142° from the north point, which 
would correspond to about 45° from the south pole of the sun’s axis. 

Mrs. Peirce describes “ a long, dark, or rather delicate gray or steel-coloured ray, narrowest 
at the sun and widening as it went out.” In her drawing she places this dark 
ray decidedly to the east of the position of the great rift. 

Ranyard describes a ray with sharply defined edges, in the lower left-hand quadrant, 
which there can be little doubt corresponded with the great rift. Its position 
as given in the unoriented woodcut on p. 315 is rather to the east of the 
position which would be occupied by the great rift as shown in plate vi. 

Hall describes “ a deep opening ” near to the “ south-western point of the moon.” It 
reached “nearly to the limb of the moon.” 

The outline of the corona is drawn as quadrilateral by Moui-ton, 
F. H. Browne, Hudson, Gilman, and Warrington Smyth ; while 
Baynes, observers at San Lucar, observers at San Fernando, and a lady 
at Cadiz, draw the corona with rays or groups of structure corresponding 
to the diagonals of the quadrilateral outlines, and making angles of about 
45“ with the sun’s axis. 

The circular outlines of the corona drawn by observers at San Lucar, 
Hostage, and Naki'el, and the approximately circular outline of A. B. 
Browne’s drawing, evidently correspond to a much larger area than is 
comprised within the quadrilateral outlines; tending to prove that the 
general outline of the corona was circular, with a quadrilateral area of 
greater brightness within it. And judging by the Jerez photograph, the 
drawing of A. B. Browne, and the tracing of Norman, there was pro¬ 
bably within the quadrilateral area an elliptical area of still greater 
brightness, the longest diameter of which about corresponded with the 
solar equator. 

According to the evidence of Prof. Newcomb, the light of the corona 
was on the present occasion more homogeneous, and the structure within 
the field of the corona less striking, than in the corona of 1869. Prof. 
Young states that the corona was more sharply defined in 1869 than in 
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1870; and a compari.son of thq photographs tends to show that the 
groups of structure in the corona of 1871 were more defined than on the 
present occasion. Allowance must be made for the fact that the corona 
was seen through cloud by many of the observers during this eclipse, 
but still it would seem that the structure cannot have been very striking. 
M0ULT02T and F. H. Browne speak of the corona as structureless. 
Langley says.that “On the closest scrutiny ofi the part nearest the sun, 
nothing was seen but a nearly uniform diffuse light.” A. B. Browne 
speaks of very faint striations, and Tacchini describes the corona as 
composed of very fine rays—“ raggi sottilissimi.” 

The memory of observers who have seen other eclipses is not entirely 
to be trusted, as their judgment is likely to be affected by a comparison 
with the brightness of surrounding objects; and when the horizon is 
cloudy it seems probable that the illumination of objects within the zone 
of totality is much increased. 

Comparisons of the Corona ^1870 with the Coronas of i860 and 1869. 

Young. In 1869 the corona seemed “more sharply defined than now, far more brilliant and 
more beautiful then, but striated with only fine lines without heavy 
markings.” On this occasion the corona appeared very indefinite in 
its outline.” 

Simon Newcomb. “Instead of the gorgeous spectacle I witnessed in 1869, I saw only the 

most insignificant corona.I could not see the slightest trace of 

bright or dark points, rays or filaments, the light everywhere seeming 
as soft and diifused as the zodiacal light. There were indeed, as in 
former eclipses, great differences between the extent and brilliancy of 
the corona at different points, but all the parts seemed to shade into 
each other by insensible gradations.” 

Warrington Smyth. The corona was “much less vivid” than I had seen it from Bruges 
in i860. 

Harkness. (The corona was observed through clouds, Prof. Harkness says.) “I do not 
think it was more than half or two-thirds as extensive as that whicli I 
witnessed at Des Moines in August, 1869. 

Eastman. (Who observed from the same station as Prof. Harkness, says): “The structure 
of the corona appeared Essentially the same as in 1869. 


Groups of Synclmal Structure. 

The observers at San Lucar and San Fernando represent the corona 
with four groups of structure forming a rectangular cross, the arms of 
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which made angles of about 45° with the sun’s axis. It will be noticed that ^‘i'^n°m^ini 
the axes of these groups correspond with the 'diagonals of the quad- the ^ua^rilatend 
rilateral outlines drawn by Moulton, F. H. Browne, Hudson, Gilman, 
and Warrington Smyth; and it seems probable that they formed the 
brightest part's of the corona, though they were not sufficiently con¬ 
spicuous to strike all the observers; F. H. Browne mentions that 
there was a bright-streamer corresponding to the north-east angle of the 
quadrilateral; and Tupman describes the lower left-hand part of the corona 
as being the largest and brightest. It will be noticed, too, that the rays 
drawn by Baynes, and a lady at Cadiz, correspond in position with the 
above-mentioned groups. 

There is not much evidence to prove that these groups of structure syndinai groups, 
were synclinal in their character. The edges of the groups as drawn by 
the observers at San Lucar curve slightly together,* and Watson describes 
the structure of the brighter parts of the corona between the rifts as 
composed of radiating streams of light which it appears curved together 
in a synclinal manner; but these brighter parts as shown in Watson’s 
drawing do not correspond in position with the groups above referred 
to. Tacchini also speaks of very fine rays “ insiemi riuniti, ” but does 
not mention the position of the groups. 

In the Syracuse negatives three conical grouiis of structure are shown Kyudiimi ghn.i« 

^ ; in the Hyniuiisc 

upon the western limb, the central one of which is evidently composed of 
synclinal structure. If we adopt the amended orientation of these nega¬ 
tives (as suggested on p. 614), the central group would be slightly to the 
north of the western equatorial region, and the northernmost of the three 
conical groups would probably correspond in position with the north¬ 
eastern group as given in the drawings by ] 3 aynj£s, the observers at 
San Lucar, and a lady at Cadiz. 

The south-eastern group of structure as shown in the last mentioned gJIlllpofSJ. 
drawings, as well as in the drawings by Becker, Iglesius, and Thuillier, 
would then correspond with the bright mass with incurving edges lying 
between the great rift and the less conspicuous rift some 30° more to the 
north, corresponding to position angle 120“ to 150“ on plate 6. 

The southern edge of the south-eastern ray or group of structure, as 

* See also the synclinal group of structure drawn by Corallo in the south-west section of 
the corona. 

Royal Astron. Soc., Vol. XLI. 
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shown on the drawings by Baynes, the observers at San Lucar and 
San Fernando, Lassaletta, and a lady at Cadiz, would then correspond 
with the northern edge of the rift at about position angle 230° on plate 6.* 
But it is not clear what the north-eastern group of structure shown in the 
above drawings would correspond to on the photographs. 

It is evident that, in addition to the four brighter groups of structure 
already referred to, there were other minor groups which tended to 
obliterate the symmetry apparent in the brightest parts of the corona, 
lute m the west* The most striking of these seems to have been the syclinal group in the 
tegion. western equatorial regions. Its outline can be traced on the copies of the 
Jerez photograph (see plate 5), and also in Lord Lindsay’s negative. This 
group seems also to have been recognised by Becker and Thxjillier, and 
possibly also by Iglesitjs and F. H. Browne. 


Mr. Baynes. 


36° 40' N.) Hacienda de Torre-breva, San Lucar, 
6® 23' \V; J 22nd December, 1870. 



MS. Reports of the 1870 Expedition. 

Before making polarizing oliservations, I 
took a rapid sun^ey of the phenomenon. A.s 
niy iicid was so large (40'), I easily saw the 
whole of the corona and ’ str(;amers. The 
corona was quadriform, with circular sides, 
but more extended in two directions, as in 
the figure, which was drawn afterwards simply 
from memor)^ The corona seemed to me to 
extend scarcely more than half the moon’s 
radius from the limb; but 1 can place no 
reliance on this estimation, as I spent scarcely 
five seconds in the observation. 


* The edges of this rift, as shown in the Syracuse photograph, are certainly not radial, but 
curve slightly away from one another. 

t Made from a drawing accompanying Mr. Baynes* MS. report. Oriented from the vertex. 
. Assumed time of mid-totality 23** 51*“ 36® local true time* Sun's axis 8° 20' to the cast of the 
vertex. 
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36!4o:n-J 


6° 23' W. 


Near San Lucar, Spain, 
22nd Dec., 1S70. 
\yt?te2c 


Mr. Moulton. 

MS. Reports of the 1870 Expedition. 

I .saw the corona throu^jh the clouds ; 
it was a brij^ht glow of a quadriform .shape, 
the most distant parts being somewhat 
more than half a sun’s radius from the black 
disc. No detaiLs of structure could be seen. 

I dropped the cap containing the dark glass, 
and observed through the telescope. It 
seemed to be merely a glow with no par¬ 
ticular structure, except that those parts 
near the di.se were distinctly brighter than 
the outer parts. A little later, just before 
the end of totality, I saw one part to the 
north-west of the sun, which seemed to me to be decidedly brighter than the 
rest; but that may have been due to the varying thickness of the clouds. 



Quadrifom! 
corona; no 
structure. 


Observers in San Lucar. 

3(1" 40' N. ) .San Lucar, 

Vt" 23 ' W. $ 32nd Dcr., 1870. 

“Anales del Observatorio de 
Marina de San Fernando,” 1871. 

(p. 8.) I..a Figura representa 
el aspecto de la corona en San- 
lucar hilcia la mediania dc la to- 
talidad, y se ha dibujado por medio 
de los croquis hechos sobre el tcr- 
reno y de las descripcioncs de los 
diferentes observadores. 



The figure 
represents the 
corona ns seen al 
San J.nicar about 
the middle of ^ 
totalUy,acc<»rtliiii' 
to liiu skcichus 
and dc-t.nptlons 
of obsuivers. 



I by <)]).servoi*s .T.t Sail Lucar of the corona of 

i 87 ('>, Dec. 2211(1. f 


* Made from a drawing accompanying Mou]ton\s MS. repoit Oriented from the vertex. 
Assumed time of mid-totality 23“ 536” local true time. Sun’s axis 8'^ 20' to the east of the vertex. 

t Made from a coloured lithographic plate given in the “ Anales del Observatorio de San 
Fernando” for 1871. Oriented from the vertex. Assumed time of mid-totality 23^^ 52“\36'‘ 
local true time. Sun’s axis 8"^ 7' to the cast of the yertex. 
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Senor Sanchez Marquez, 
and other observers at San Fernando. 


SA.N Fernando, 

22nd Dec., 1870. 


The figure 
combines the 
details given in 
sketches made by 
Marquez and 
other observers 
at San Fernando, 
during the few 
moments that 
this corona was 
visible. The 
corona was 
formed of four 
irregular group.s 
of rays, extending 
to a distance of 
ateut a lunar 
diameter to the 
N.E., S.W., 
N.W., and S.E. 


“ Anales del Observatorio de Marina de San Fernando,” 1871. 

(p. 6.) Los demds observadores aprovecharon los cortos momentos en 

que fu6 visible la corona, para 
R^.v. Vi hacer las observaciones que les 

'1 estabanencomdndadas,yel Seflor 

■ C'—— _/ Sanchez, Marquez Lizo, un 

V. ^ ' croquis de ella sobre el cual y 

I . con los detalles en que se figaron 
/ los diferentes observadores, se ha 

/ formado la figura que es una 

reproduccion bastante aproxi- 
mada del fen6meno, tal cual se 
^ ^ \ vi& en San Fernando, y que com- 

/ ---. pleta la descripcion sequiente. 

/ corona 6 aureola, sobre 

^_^ cual parecia destacarse el 

cuerpo de la luna, parecia estar 

Dra\ving by observers at San Fernando of tue corona of 1870, formada de doS distintas partCS J 

Dec. a2nd.» primera consistia en una 

agrupacion de luz bastante intensa, pero menos que la de la luna al 
hallarse en los cuartos, y que se separaba del disco lunar unos cinco d, 
seis minutosen ladireccion de los dos diametros N.E.—S.O. yN.O.—S.E., 
cpmo si formase cuatro aspas irregulares en estas direcciones, mientras que 
hdcia el N., S., E., y O., apenas se separaba unos dos minutos; el contorno 
general de esta parte luminosa era bastante irregular, tanto que, en algunos 
puntos, apenas se percibia; esta primera parte de la aureola parecia desta¬ 
carse sobre una segunda agrupacion de lux, que se debilitaba d medida 
que se alejaba del cuerpo de la luna, y que por algunos lados se estendia 
hasta una distancia casi igual al diametro solar. 

* In the coloured lithographic plate given in the “Anales del Observatorio de San 
Fernando” for 1871, from which the above woodcut has been made, the north-western and 
south-eastern sections of the corona are represented as hidden, by cloud. The above woodcut 
has been oriented from the vertex. Assumed time of mid-totality 23** 52“ 36* local true time, 
Sun’s axis 8° 7' to the east of the vertex, 
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Lord Lindsay. 


36“ 38' N. > Maria Louisa Observatory, 

6 ° 13' W. J Between San Lucar and Jeres, 

23 nd Dec., 1870. 


[The five following drawings were brought home by Lord Lindsay, 


and are now bound up with the MSS. 
Reports of the 1870 Expedition. 
Don Jose Iglesius, Don Aurelio 
Lassaletta, Mr. A. Thuillier, and 
Mr. Edward Thuillier, all ob¬ 
served from Lord Lindsay’s station, 
as also did Lieut. A. B. Browne, 
Mr. C. Becker and Lieut. Greaves. 
Mr. Edward Thuillier, as well a.s 
Mr. C. Becker, appears to have 
adopted the positions of the rays 
as measured by Lieut. Greaves. 
The drawing by a Lady at Cadi;! 
was also obtained by Lord Lindsay. 
It is delicately finished in coloured 
chalks.] 



Dmwing of the ccn’ona of 1870, Dec. 22n(l, by a Lady 
al Oadiis. 




Driwings made 
at I.ord Lindsay's 
.sta'ioii at Maria 
Louisa. 


I-assaletta’s drawing of the corona of 1870, Dec, 22nd. 


A. Tlniillier^s drawing of the corona of 1870, Dec. 22n(l. 
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Drawings made 
at Maria Louisa 
Observatory. 


Dravt'vigs of the Corona of 1870, December 22nd. 



Ed. Thuillier’s drawing of the corona of 1870, Dec, 22nd. Iglesius* drawing of the corona^of 1870, Dec. 22ml.* 


Mr. C. Becker. 



Becker’s drawing of the corona of 1870, Dec.^22nd.t 


36° 38' N. > Maria Loitisa Observatory, 

6° 12' W.} 22nd December, 1870. 

MS. Reports of the 1870 Expedition. 

Lieut. Greaves, R.N., obtained 
the direction of the streamers by a 
position circle. In making my draw¬ 
ing I have adopted his measures. 
The black disc of the moon was sur¬ 
rounded by a band of silver light, 
and that encircled by a light violet- 
coloured corona extending in an 
irregular star-shaped figure from 
about 20' to 40' apparently from the 
moon’s disc, and beyond this rays of 
light faintly coloured and shaded off 
by the passing clouds were noticed. 


* All these drawings have been oiiented from the vertex. Assumed time of mid-totality 
23'^ 52“ 36* local true time. Sun’s axis 8’ 7' to the east of the vertex. 

t Made from a water-colour drawing accompanying Becker’s MS. report. Oriented from 
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Lieut Alex. B; Browne. 36“ 38' N. ) Maria. Louisa Observatory 

6 ® 13'W. ) 22nd December, 1870, 

“ Monthly Notices,” xxxi., p. 56. 

(p. 55.) During totality I wished to see if my assistant at the finder 
was following my directions ; and so requesting him to stand on one side 
for a few seconds, went myself to the finder, and saw the cross-wires on 
the part of the corona I wished to examine. For some ten or fifteen 
seconds I gcized 
at the dark orb 
surrounded by its 
glorious corona. 

[Here follows a 
description of the 
prominences.] 

(p. 56.) I have 
endeavoured to 
make a rough 
sketch of the pic¬ 
ture presented to 
me in the tele¬ 
scope and by the 
eye; one remark¬ 
able part of which 
was the difference 
I noticed the 
corona to have 
near the sun; 

it seemed to me distinct from the rest of the corona, and to be irregular 
in outline, bulging out or extending much farther from the sun in some 
places, whereas in others it took the form of concentricity with the sun; 
it had, moreover, the colour and appearance of pearl, with a bright 
phosphorescent tone about it, and was similar and dense throughout, 

the vertex. Assumed time of mid-totality 23'* 52“ 36* local true time. Sun’s axis 8“ 7' to the 
east of the vertex. 

* Made from a water-colour drawing accompanying A. B. Browne’s MS. report. Oriented 
from the vertex. Assumed time of mid-totality 23** 52“ 36“ local true time. Sun’s axis 8° 7' to 
the east of the vertex. 





No striation in 
corona. 
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whereas the rest of the corona had a faint violet colour, tinged in places 
with faint green and faint yellowish-red, and decreasing in luminosity 
as its distance from the sun increased; moreover, it was jagged 
somewhat in outline, and had gaps in it (as seen in the sketch), 
and very faint striations * might be seen in it; the inner portion, as I 
have said, was quite different, and I should consider it an achromatic 
chromosphere surrounding the regular chromosphere, and separating it 
from the corona. 

Mr. F. H. Browne. 

36° 3/ N.) San Antonio, near Puerto de Santa Maria, Spain, 

6° ii' W. 3 32nd December, 1870. 

MS. Reports of the 1870 Expedition. 

The corona appeared to me to be approximately quadrilateral; it 
extended farthest in the direction of the first point of contact. At an 
angle of 90“ to this extension 
it appeared to be brightest; 
at an angle of soinewhat 
more than go* from this 
bright streamer there was a 
gap in the corona, to which 
I specicdly directed ray at¬ 
tention. At about 45° from 
this gap the light from the 
corona first began to fade. 

The corona was of a 
pale white colour, and totally 
free from striations, the- 
bright streamer having no 
visible striation. The outline 
of the corona was distinct. 

I could see it for three or four 

* The striations have not been accurately followed in the woodcut, but the texture of the 
corona as shown ia the drawing is not unlike that shown in die woodcut. 

t Made from a carefully finished pencil drawmg accompanying F. H. Browne’s MS. report* 
Oriented from the vertex. Assumed time of mid-totality 23’* 52“ 40" local true time. Sun’s 
axis 8® s' to the east of the vertex. 



F. H. Broime’s drawmg of the corona of 1870, Dec. annd.f 


seconds after the end of totality. 




Drmdngs of the Corona of 1870 , December 22nd. 
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Mr. Hostage. 36“ 37 ' N. ? San Antonio, Spain, 

6®ii' W. 3 33nd December, 1870, 

MS. Reports of the 1870 Expedition. 

The corona was not brilliant, but like pale moonlight, and of a silver 
white colour. I noted one dark streamer extending half a diameter of the 
sun’s disc, in the direction shown in the sketch. 



lloslagc'.s drawing of the corona of 1870, Dec. 22inl.* 

The corona extended from the sun’s edge about a quarter diameter. 

It was almost concentric with the sun, but rather more extended to the 
eastern side. 

[In a letter dated November 2nd, 1871, Mr. Hostage writes:] 

* Made from a pencil sketch accompanying Hostage’s MS. report. Oriented from the 
vertex. Assumed time of mid-totality 23'* 52“ 40* local true time. Sun’s axis 8“ 5' to the . 
east of the vertex. 

■ Royal Astron. Soc., Vol. XLI. 


79 
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Dravdngs of the Corona of 1870, December 22nd. 

The telescope with which I observed the eclipse of the 22nd Dec., 1870, 
was the finder of the 8| in. Cassegrain. The diameter of the object-glass 
of the finder is 07 in., and its focal length 10 in. The magnifying 
power used was 4. The eyepiece gave a field wide enough to take in 
the whole corona and any probable streamers. 

[In a letter dated the 20th of April, 1872, Mr. Hostage, in answer 
to questions, writes:] 

ist. The corona ended abruptly where the dark shading commences, 
in a form almost concentric with the dark image of the moon. 

2nd. The corona’s extent was abput half the moon’s diameter from 
the moon’s edge. 

3rd. The dark space beyond the corona was not absolutely black, 
the dark ray showing distinctly upon iti The dark ray just terminated 
within the field of the telescope^at a distance from the dark limb of 
about a solar, diameter. 

4th. My N. and S. points are meant for a perpendicular to the 
horizon of the place. The reason of their not being drawn vertical 
on the card, was that I had first marked down the positions of the red 
prominences, and dark ray, with reference to the wires in the telescope, 
and I afterwards referred the position of the wires to the horizon. From 
niemory, I should incline to think that if there is any mistake, the N. and S. 
points should form a greater angle with the dark ray, but I would rather 
trust to the sketch I made at the time. 


Mr. W. H. H. Hudson. 

■ 36° 37' N. I San Antonio, Spain, 

6° ii'W. J 22nd December, 1870. 

MS. Reports of the 1870 Expedition. 

Time was nearly up ; I took my eye from the telescope, and for a few 
seconds saw the general appearance of the corona and prominences. I 
distinctly noticed the quadrilateral shape of the corona, and that the sides 
of the quadrilateral were roughly horizontal and vertical. The greatest 
extension was to the north-west, and was about three-quarters of the 
moon’s diameter. 

I saw the corona about three-quarters of a minute longer than the 
totality. Immediately after totality I hastily made a sketch of the irn- 
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pression, scarcely gone from my eye, of what I saw without the telescope. 
This was very rudely 
and almost automati¬ 
cally done, but agrees 
very closely with Mr. 

F. H. Browne’s sketch. 

Mr. Browne was 
-Standing by my side 
to make the sketch; he 
did not see mine, nor I 
his, till both were com¬ 
pleted. 

I append to this 
report a rude chalk 
drawing made since 
my return from Spain. 

It represents the corona 
only, and is taken from 
my sketch and from 
memory. 

The Rev. S. J. Perry. 

36“ 37' 13" N. San ANTONto, Spain, 

6“ ii' 13" W.J 23 nd Pecember, 1870. 

MS. Reports of the 1870 Expedition. 

The effect to the naked eye was destroyed by the intervening cirrus 
clouds. 

There was a narrow rim of light of a pale white around the limb, 
equal in breadth to one-fifth of the lunar radius; and this rim, as seen 
through the clouds, was certainly not more than one-eighth of the brilliancy 
of the moon’s surface on a cloudless night. Receding from the limb, the 
light faded off, at first gradually, and then rapidly; it could be traced to 
the distance of about seven-eighths of the moon’s diameter. 

The outline of the corona was of a quadrilateral form, not well defined; 

* A^ade from the drawing in chalks accompanying Mr. Hudson’s MS. report Oriented, 
from the vertex. Assumed time of mid-totality 23'* 52*“ 40» local true tjane. Sun’s axis 8° 5' to 
the east of the vertex. 
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and I noticed four parts of the corona where the light was less strong 
than in the rest, these being mofe or less equally distributed round the 
moon. A fifth dark part was less well marked; they all appeared to be 
radial. 

I did not lose sight of the corona for thirty-five seconds after totality. 

Prof. S. P. Langley. 36° 43' 56" N. 1 Jerez, 

6° 10' 8"W. i 22nd Dec., 1870. 

“Nature,” Vol. iii., pp. 228, 229. 

I employed a good achromatic, of four inches aperture, with a 
power of about 150, in the direct study of the coronal structure, with 
negative results. On the closest scrutiny of the part nearest the sun, 
nothing was seen but a nearly uniform diffuse light, except that.one 
“dark ray” in the field was noticed to be absolutely straight and nearly 
radial. 

The outline of the corona was roughly quadrangular; and a heavy 
field bar provided for the purpose being carefully set during totality in 
the direction of the longer diagonal, was found on subsequent estimation 
to make an angle of as nearly as possible 45° with the vertical. . . . 

If I compare my impressions with those of others, or even with 
my own of last year, I find difference enough' to suggest the probability 
of considerable “personality” in all such statements. In some well- 
marked features all agree, in other minor ones such difference exists that 
one might almost say each saw a different corona. 

Mr. Naftel 36"'43'N.) Jerez, Spain, 

6° lo' W. j 22nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

[Drawing hanging in the Council Room of the Royal Astronomical 
Society.] 

The corona was radiating, and not perfectly circular, and varied 
as totality progressed; it was never symmetrical, and much too vague to 
enable me to describe by a line, excepting where a curved opening on the 
left-hand lower limb of the moon occurred, as shown in the drawing. The 
colour of the corona was warm white, and I could perceive nothing 
approaching a- defined edge to the bright light immediately round the 
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moon; it simply became less bright as the distance increased from the 
moon, though the contrast of the dark moon with the brightest part of 
the corona might induce a less practised observer to call it a ring of 



NafteVs drawing of the corona of 1870, Dec, 22iul.* 

light. The drawing I send with this was painted immediately after, and 
is as true in colour and general effect as anything I ever did. 

Mr. Norman. 36'’43'56" N. 1 Jerez de la Frontera, 

(f 10' 8" W. 3 22nd Dec., 1870., 

“United States Coast Survey Report” for 1870, Appendix No. 16. 

(p- 35 -) [-Prof- Young says:] In accordance with an idea I had formed 
some time ago, I made arrangements to secure a tracing of the corona, 

* The above woodcut was made from a water-colour drawing, now in the possession of the 
Royal Astronomical Society. It has been oriented from the vertex. Assumed time of mid¬ 
totality as" sa™ 48" local true time. Sun’s axis 8° 19'to the east of the vertex. 
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hoping to ascertain whether there is any difference between the visible 
corona and the same thing as depicted in photography. For this 
purpose a comet-seeker of 95 nlillimeters aperture, and 760 millimeters 
focal length, was employed. A diagonal eyepiece of low power was 

used, forming an image of the sun about 
17 millimeters in diameter upon a plate of 
glass very slightly roughened by grinding 
with the finest emery—just enough to give 
a hold to the point of a pencil. This image 
of the sun, seen by transmitted -light of 
course, was very bright and sharp, and I 
was in hopes that that of the corona would 
be so likewise. 

Mr. Norman, an English gentleman 
resident in Jerez, and an artist of no in¬ 
considerable skill, kindly undertook the in¬ 
strument, and during the totality made one 
tracing and commenced another, which are 
with the photographs. He found, however, 
that the ground glass too much diminished the light, and he could 
not see on the plate maiiy of the details (especially the dark rays) 
which were conspicuous to the naked eye. The drifting clouds greatly 
increased the difficulty. 

If the experiment were to be repeated, I should propose that the 
tracing be made with a needle point upon a plate of gelatine or mica. 
Annexed is a copy of Mr. Norman’s tracing. 

Prof. C. A Yoxmg. 36° 43' S6" N. ) Jerez de la. Frontera, 

6° 10' 8"W. i 23 nd Dec., 1870. 

“ United States Coast Survey Report ” for 1870, Appendix No. 16. 

(p. 31.) I determined now to take one deliberate look at the eclipse, 
and did so for about ten seconds. What I saw certainly appeared to me 
very different from the impressions of the eclipse of 1869. Then, under 
an absolutely clear sky, the corona seemed to me somewhat smaller and 

* Made from an outline woodcut, given in the “ United States Coast Survey Report.” 
North pole of sun’s axis 6° 44' to the east of the north point. 



. Notmaa’s tracing of the corona of 1870, 
Dec. 22iid.* 

interesting when compared 


Drawings of the Corona of 1870, December 22nd. 631 

more sharply defined than now; far more brilliant and more beautiful 
then, but striated only with fine lines without heavy markings. (Some of 
the observers, however, who were in Kentucky in 1869, made a very 
different comparison of the two eclipses.) On this occasion the corona 
appeared very indefinite in its outline; roughly square with its diagonals 
at an angle of about 45“ with the vertical, (and with the ecliptic also, since 
the eclipse took place at noon, and the sun was near the solstice,) and 
having the sun somewhat out of the centre. 

But I was most struck by sevei-al straight dark streaks apparently 
related to the protuberances, which extended out from the sun through the 
corona and into the sky beyond, to a distance fully equal to the sun’s 
diameter. 

Mr. Abbatt. 36“ 8'N.) Gtisraltar, Spain, 

5^21 W. J 22nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

The weather during the day was very unfavourable, heavy clouds 
driving across the Bay from the 
west almost continually, so that I 
had scarcely ever occasion to use a 
coloured glass. 

I used a power of 40 on my 
telescope, and watched the progress 
of the eclipse till the thinnest streak 
of the sun vanished, and I saw no¬ 
thing. In about a second, and as 
if instantaneously, the corona and 
the red prominences were in view; 
how they got there I cannot tell, as 
my eye was on the moon all the 
time. The prominences extended, 

I think, farther from the moon than the light of the corona, unless it 
shaded off. The corona was not of equal width all round. I thought its 
light more intense next the moon’s limb. 

* Made from a sketch accompanying Abbatt’s MS. report. Oriented from the vertex. 
Assumed time of totality 23“ 29“ local tnie time. Sun’s axis f to the east of the vertex. 



Abbatt’s drawing ol the corona ol 1870, Dec. 22nd.* 
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. Prof. Simon Newcomb. 36° 6' 43" N. I Buena Vista, near Gibraltar, 

5’20'5i"W.) 23 nd Dec., 1870. 

“ Washington Observations” for 1869, Appendix i. 

(p. 10.) A comet-seeker of 32 inches focus and 4 inches aperture 
was made use of, and a power of 40 was selected for the observation of 
the eclipse. 

(p, II.) ’ As soon as I had recorded the tirhe of disappearance I put 
my eye again to the telescope. Instead of the gorgeous spectacle I 
witnessed in 1869, I saw only the most insignificant corona, although the 
full aperture of the telescope was used. Supposing that this was of course 
due to the clouds, I kept my eye at the telescope in hopes of their dis¬ 
appearance, still, however, - scrutinizing the phenomena most carefully. I 
could not see the slightest trace of bright or dark points, rays or filaments, 
the light everywhere seeming as soft and diffused as the zodiacal light. 

There were indeed, as in former eclipses, great differences between the 
extent and brilliancy of the corona at different points, but all the parts 
seemed to shade into each other by insensible gradations. 

I waited in vain through the few moments of total eclipse for the 
corona to be seen more distinctly, and observed the reappearance of sun¬ 
light under the impression that the clouds had prevented me from seeing 
more than a very little of the corona. But after finishing my observations, 
Mr. SpRAGftJE and Mr. Newcomb, both of whom were outside my tent, 
agreed in testifying that the sky in the direction of the sun seemed quite 
free from clouds during the entire total phase, and that two stars were 
distinctly wsible in the neighbourhood of the sun. It is a little singular 
that while the two parties agree in describing the positions of the stars, 
their descriptions are not reconcilabfe with the positions of Venus or Saturn, 
the only bright planets in the neighbourhood of the sun. I bring this 
forward as tending to excite suspicion that the corona is subject to very 
great changes of brilliancy—a suspicion, however, which can be removed 
or confirmed only by the observations of others. My own testimony is 
simply this :• the corona of 1869, through a haze, which rendered all but 
the brightest stars invisible to the naked eye, seemed to me many times 
more brilliant than that of 1870, seen through an atmosphere which per¬ 
mitted at least the brighter planets to be seen. 
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Mr. J. H. Anson. 36“ 25' N.) Estepona, Spain, 

S* 1 22iid December, 1870. 

MS. Reports of the 1870 Expedition. 

Just after the beginning of totality there was a break in the clouds, 
and I was able to see the corona. It was not, how¬ 
ever, visible for ten seconds, so that my impressions 
were of necessity not very certain. I saw a ring of 
light, white or nearly so, round the moon’s disc, 
which appeared to increase in size, and when I last 
saw it, its breadth was about one-fourth of the 
moon’s radius. I saw also a streamer (if I am right 
in calling it one) in the south-west quadrant, at 
about 35° from the vertical; it did not appear to 
be radial, but to tend towards the vertical at its 
outside extremity. It projected about half a moon’s 
radius from the edge of the moon’s disc. Its 

colour was crimson. Anson’s drawing of tlic corona of 

1870, December 22ncl,* 

Mr. Gillman. 

41° 10' N. 1 Argos, Spain, 

2° 17' W.) 22nd December, 1870. 

MS. Reports of the 1870 Expedition. 

Argos is about 900 feet above the sea level. As totality came on I 
laid aside all apparatus and observed with the naked eye. What I saw 
I have represented as faithfully as I could in three sketches, of which the 
accompanying are copies. 

No. I shows the corona as it appeared to me immediately upon 
the commencement of totality; and although the large prominence 
on what may be called the S.E. of the disc was very distinct, I failed to 
observe any prominence on the N.E.; nevertheless, the angular appear¬ 
ance of the corona to the N.E. was almost as well developed as to 
the S.E. 

The aspect of the whole assumed the form of a D, remaining 
unchanged, as far as I was able to judge, for twenty seconds, when three 

* Made from a sketch accompanying Anson's MS. report. Oriented from the vertex. 
Assumed time of mid-totality 23** 59*“ 12s local true time. Sun's axis 6° 55' to the east of 
the vertex. 

Royal Astron. Soc., Vol XLL 




80 



634 


Drawings of the Corona of 1870 , December 22nd. 


Fig. No. 


Fig. No. 2. 


Fig. No. 3. 


fine prominences shot out 
distinctly on the N. W. of the 
disc, and at the same instant 
the corona became quadri¬ 
lateral. (Fig. No. 2.) 

It appeared distinctly 
canted, and the S.E. and 
N.W. comers were brighter 
and more prominent than 
the S.W. and N.E. corners, 
which extended only one- 
third of the moon’s diameter, 
whilst the projection of the 
former was equal to the 
radius of the disc. The 
width of the corona on the 
four sides was equal to half 
the moon’s radius. 

A dense cloud then 
sailed across the moon, and 
obscured it from my view 
for several seconds; when 
this obstacle had blown over, 

I no longer saw the bold 
prominence on the S.E. The 
S.E. and N.E. corners of the 
quadrilateral had also dis¬ 
appeared. 

The three N.W. pro¬ 
minences were if anything 
more vivid than before, and 
the whole looked like an 
inverted D. (Fig. No. 3.) 

fii -A ■ . ^boundary of the 

^ter 

- Made from water-colour dramngs accompanying Gillman’s MS. report. Oriented from 
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corona was defined, though somewhat hazy and with slight corusca¬ 
tions. The corona itself appeared to me more as a luminous haze than 
anything else, although I observed faint signs of light—too indistinct, 
however, to make note of. The intensity of the corona’s light appeared 
greater within a narrow zone, concentric with the moon, and about one- 
fourth the moon’s radius in width. The light was also very intense in 
the neighbourhood of and in front of the prominences. The state of 
the atmosphere was a great obstacle against any appreciation of the 
darkness of the moon’s disc, as compared with that of the sky. 

Mr. Warrington Smyth. 41® id n. | Argos, Spain, 

3° 17' W. ) 22nd December, 1870. 

MS. Reports of the 1870 Expedition. 

The town of Argos is situate about twenty miles E. by N. from Jerez 
and about ten miles north of the 
central line. 

We took up our position on 
the top of the tower of the church 
of Santa Maria, where the vicario 
kindly gave us sole possession. 

The elevation of our post was 
estimated by Mr. M'Pherson 
barometrically at 850 feet. 

Through a telescope, 20- 
power and aperture, I was 
able to see the last thread-like 
crescent of the sun disappear; but 
immediately after some bright 
prominences had shone out in the 
south left-hand quadrant of the 
sun, and a narrow band of corona appeared, a small thick cloud came 
up, and a vulture which, with seven others, had been soaring overhead, sailed 

the vertex. Assumed time of mid-totality o'* i8“* 36“ local true time. Sun’s axis 2® 23' to the 
east of .the vertex. 

* Made from a water-colour drawing accompanying Warrington Smyth’s MS. report. 
Oriented from the vertex. Assumed time of mid-totality o'* 18*** 36“ local true time. Sun’s 
axis 2° 23' to the east of the vertex. 



WrrringLoii Sinyth^ drawing of the corona of 1^70, 
December 22iid.* 
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across the field at the same moment, and ! saw nothing more for about 
half a minute.’ Then the disc of the moon, black to my own and com¬ 
panion’s view, eind certainly much darker than the background of sky. 
Corona, not so appeared again in a clearer gap. The corona, much less vivid than I had 
seen it from Bruges in i860 (more than 2,000 feet above the sea level), was 
for the most part one-fourth of the diameter of the moon in width, but 
assuming a roughly quadrilateral figure, one of the angles being opposite 
the above-mentioned prominences, and another chiefly noticeable angle in 
the prolongation of a diameter from the same point. In these the extreme 
length of the brightness was a semi-diameter, but the boundary was not 
very definite. 

I saw no change in the corona beyond what was caused by the varying 
thickness of drifting cloud, except only a greater brilliancy at the right- 
hand upper quadrant, towards the end of the totality. 

The general tint of the corona was a silvery whiteness, without any 
unequal distribution of colour. 

Prof. A. Tacchini. 37“ 3' s6'2" N.] Terranova, 

. 14° 14' 15" E. j 22nd December, 1870. 

“Rapporti della Commissione Italiana,” p, 129. 
not appear to be Tutto attorno alia corona e fascia luminosa sovrastava una bel- 

formed of a 

nssiraa aureola di una luce assai meno intensa e di un color biancastro 
’ numbe^of fine argenteo, dell’ altezza di poco pih di un raggio lunare, il cui limite era 

rays, some in r j . 

SS“&e determinato sebbene non continue, ma leggermente frastagliato. 
moons hmb. Lu suddctta aureolu non appariva formata di una luce omogenea, unifor- 
menente sfumata, ma risultava come composta di tanti raggi sottilissimi 
assieme riuniti e normal! al bordo lunare. 

L* aureola che immediatamente seguiva la corona, essa pure con- 
centrica al disco lunare, era di_ tratto in tratto interrotta da vivissimi 
fasci di luce, che spiccavano distintissimi sulla tinta piil pallida dell’ 
aureola stessa e sul fondo oscuro del cielo. La lunghezza di questi 
fasci di luce 0 pemiacchi era prossimamente di un diametro lunare o poco 
syadinsigroups. pifi. .... Una particolaritl relativa ai pennacchi che immediata¬ 
mente mi colpi’si fu la loro forma singolare, ciod stretti alia base poi 
divergehti fino a due terzi dell’ altezza loro, e poscia acuminati alia 
parte superiore, con quests particolaritel, che quasi tutti ed i pih belli 
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avevano da una parte il limite rettilineo dalla base alia sommit^, il quale 
limite rettilineo aveva la massima intensitS, di luce, come meglio si 
pud scorgere e comprendere dall’ ispezione semplice della figura della 
tavola II.* 

A preferenza degli altri distinguevasi nella parte superiore del disco 
lunare un magnifico pennacchio, che presentava prossimamente la forma 
di una losanga molto allungata, e di una larghezza asseii maggiore e pid 
vivace nelle parte mediana, mentre negli altri, come accennai, la parte 
piii lurainosa corrispondeva al tratto o limite laterale rettilineo. 

La lunghezza approssimata dei pennacchi era compresa fra due e tre 
semidiametri lunari. Come 1 ’ultimo lembo del sole fu coperto dalla luna, 
corona e pennacclii comparvero di un tratto e direi quasi non come 
fenomeno che si formava in quell’ istante, ma conie cosa gia esistente 
e preparata che si scopriva all’ istante della totality.. I pennacchi si 
conservarono sempre della stessa larghezza, lunghezza e forma, intensity, 
lurainosa e posizione relativa durante 1’ intiero tempo della totality,. 


Prof, J. C. Watson. 

“U.S. Coast Survey Report” 
for 1870, Appendix 16, pp. 17-18. 

A few minutes before the 
totality began, the cloud broke and 
gave us perfectly clear sky in the 
neighbourhood of the sun. . . . 

As soon as the last rays of the 
photosphere disappeared, I imme¬ 
diately sketched, with the naked 
eye, the outline of the bright corona, 
and having completed its trace I 
compared the sketch with the sun, in 


37® 14' N. ■) Carieni'ini, Sicilv, 
15° i' E. / 22nd December, 1870. 



Watson's drawing of the corona of 1870, December 22nd,f 


* Tacchini's drawing appears to be a mere diagram intended to represent the general 
appearance of the corona. 

t The above woodcut was made from a lithographic plate published in the “U.S. Coast 
Survey Report.” Oriented from the vertex. Assumed time of mid-totality a** i"* local tme 
time. Sun’s axis 19° id to the west of the vertex. 


Group near the 
vertex in the 
form of an elon- 
j;ated lozenge. 


No change in 
groups of coronal 
structure during 
totality. 
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Drawing of the Corona of 1870, December Z 2 nd. 

order to be assured of its accuracy. Then, without loss of time, I placed 
my eye at the telescope, already adjusted for sharp definition. In the 
first place I moved the telescope around the limb of the moon to see 
whether the outline and extent of the corona agreed with the sketch 
already made; and having assured myself of this fact, I then sketched 
the places of the principal prominences as reference points for the 
positions of remarkable indentations in the corona which were con¬ 
spicuous in passing round it. Having sketched the places and the 
form of these indentations, I then studied carefully, for a few moments, 
its structure, and sought to notice particularly whether any changes 
whatever took place. A.s soon as I saw that the totality was about 
to end, I again traced the outline of the corona as visible to the naked 
eye, and the total phase, lasting one hundred and ten seconds, had 
passed. Fully sensible of the impossibility of sketching more than 
outlines during the short period of totality, I did not attempt more, 
and I was thus enabled to devote attention to details of structure and 
to other phenomena which would otherwise have passed unnoticed. 
The sketches were made in my note-book with pencil, but as soon as 
the totality had passed I sat down and wrote out full explanations of 
the meaning of the marks made, as well as full descriptions of the 
phenomena which I observed. Upon returning to Catania, I spent the 
greater portion of the next three days in making, from these sketches— 
while everything connected with the appearance of the corona was 
vividrin my mind, and before I could be influenced in my judgment 
by any reports of what was seen by others—two crayon drawings,* 
which I send you with this report, the first showing the corona as it 
appeared to the naked eye, the other showing it as it appeared in the 
telescope. . . . 

From the beginning to the end of the total phase the bright 
solar corona, so far as I could see, was absolutely constant both in 
form and brilliancy; but I noticed that the exterior or faint corona was 
first brighter and more extensive on the eastern limb at the beginning 
of totality, and then perceptibly brighter on the western side as the 

* Only the second of these drawings, showing the corona as it appeared in tire telescope, 
has been copied j they are nearly identical in their general outline, but in the naked-eye view 
the lifts do not extend down to the moon’s limb, and the inner corona is structureless. 
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total eclipse ended.The positions of these cusps, measured 

from the vertex of the sun towards the east, were approximately as 
follows: First cusp, 26°; second cusp, 93°; third cusp, 142°; fourth 
cusp, 220°. These angles, it must be understood, are not the results 
of exact measurements, but simply the mean of the results obtained by 
estimation from two independent sketches of their relative, positions. 
Their position in reference to neighbouring prominences is correctly 
shown on the drawings, and when the exact places of these prominences 
shall have been determined, we may thus derive more exact values. 
The first three of these cusps were more distinct as seen in the telescope 
than the fourth, but not quite so large. 

An examination of the coronal parts between these apparent 
indentations, which I have called cusps, showed that for a distance 
of perhaps i' from the limb it was of intense uniform brilliancy, 
then passing outward were streams of luminous matter, extending to 
near the outer extremity of the corona, where they were again blended 
together into a bright even band, which marked the limit of what 
appeared to be the real solar corona. These radiating streams were 
separated by more faintly illuminated interstices, and thus gave indica¬ 
tions at some points of an apparent radial structure of the corona. 
In the vicinity of the cusps these lines were curved conformably to the 
cusp, the curvature becoming less and less receding from the cusp 
until, at a point midway between two cusps, the lines or streams were 
radial. This structural form was most distinct on the eastern limb, and 
in the immediate vicinity of the cusps. 

(p. 19.) The drawing gives the telescopic view of the corona. The 
positions and the form of the cusps are correctly indicated. The streams 
of light already mentioned are also shown; but I did not succeed, with the 
crayons which I had at hand, in giving precisely the correct delineation. 
The form of these streams and their relation to the cusps are indeed 
clearly indicated, but there was a general effect which, having failed to 
indicate sufficiently in the drawing, I will attempt to describe. 

The appearance in the telescope reminded me of the great comet of 
1858, which I observed attentively. There was in the corona first a 
uniform band of light, pearl-white, as in the case of the bright comets. 
Then streams of luminous matter flowing out, and afterwards spreading 
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and uniting, thus forming a shell-like envelope to the sun. It seemed as if 
the cusps were merely rente in this envelope, and as if I were looking into 
a partially transparent shell, within which was a brilliant core emitting 
luminous streams. The manner in which the exterior halo enveloped the 
solar corona is not exactly shown in my drawing. The cusps were dark 
at the apex, and quite bright at the extremity of the corona, but not nearly 
so bright as the other portions of the corona; so that, being of a brilliancy 
not much in excess of that of the outer halo, the appearance was that of 
the formation by the latter of a sort of envelope passing down into the 
indentations of the former. 

Mrs. Charles S. Peirce. 37® ysf N. ) Villa San Giuliano, near Catania, 

15“ s'E. J 22nd December, 1870. 

“U.S‘. Coast Survey Report” for 1870, Appendix i6, pp. 12, 13. 

[During the few days 
preceding the eclipse, 
Mrs. Peirce practised her¬ 
self in copying a picture 
of the corona made at a 
former eclipse by Padre 
Secchi, and in sketching 
over and over again as 
rapidly as possible the 
outline of the ever- 
ehangingsteam-cloud that 
rolled continually out of 
Etna.] 

I. began to draw, and 
even as I had practised 
from my pictured corona, 
I began at the lower side 
of the left-hand upper 
quarter and passed round through the right-hand upper quarter. But I 

* The above woodcut was made from a coloured lithographic plate given in the “ U. S. 
Survey JR.eport,” Oriented from the vertex. Assumed time of mid-totality 2'' 3“ 18® local true 
time; Sun’s axis 19° 23' to the west of the vertex. 
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could see no bright rays such as I had been copying—only a radiation of 
dark lines over the bright halo, a few of which I put down as seen in my 
drawing, just to show the character of them, not as portraits of individual 
lines. Indeed, I said to myself that it was of no use to try to draw them, 
because there was, or I thought there was, a cloud over the corona com¬ 
prising them. I soon turned my eyes and my pencil, therefore, to the 
lower left-hand quarter. What was my astonishment to find here, not a 
long and broad bright ray, wide at the base and narrowing to a point, as 
in Secchi’s corona, but a long dark, or rather delicate grey or steel- 
coloured ray, narrowest at the sun and widening as it went out, which 
entirely crossed the bright halo, and ceased or lost itself only on the very 
outside edges of the hazy envelope beyond. I put it in its place exactly 
as it appears in the drawing, and going farther round the diameter, found 
a more delicate and shorter one about half-way between the two lower 
quarters, and, farther on still, a still shorter one in the upper part of the 
right-hand lower quarter; and then the eclipse was over, and I had had 
no time to verify my observation on the lower half, or to scan once more 
the upper half, in order to see whether there were not some dark rays 
there which I might have overlooked. 

So very delicate was the tint of these rays, so lost in the general halo, 
and so short was the time, that I doubt, had I not happened to have my 
attention fixed on the idea of rays alone, whether I should have discovered 
them at all. 


Prof. J. Homer Lane. 37 “ i3'4" N. i Catania., 

15“ s'23" E. 5 22ad Dec, 1870. 

“ U.S. Coast Survey Report” for 1870, Appendix 16, p. 5. 

A rent in the cloud revealed the eastern and northern parts of the 
corona (about 120° of the lunar circumference) for about three seconds. 

This part of the corona had a sharp outline nearly concentric with 
the moon, except on the north-east, where it extended to a greater 
distance; its average width was estimated at one-third of the moon’s 
radius. 

There was. no gradual shading off,, and no long rays, as were noticed 
at Springfield, Illinois, during the total eclipse of August 7th, 1869. 

Royal Astron. Soc., Vol. XLI. 81 
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liilr. Burton. 37° i4' N. 

15“ 13 E- 

MS.. Reports of the 1870 Expedition. 

I looked for the place of the sun with my undefended eye—the eye not 
used for spectroscope work. The western half of the corona was unveiled, 
and i^ this momentary glimpse I saw no rays, but its colour was silvery 
white, fading gradually in brilliancy outwards. I am not certain whether 
the outer boundary was definite or not, but I incline to the latter opinion. 

Its breadth, was about two-thirds the diameter of the moon. 


Agosta, Sici I.Y, 
;22nd December, 


Corona very 
iiTegular, and 
always brighter 
above the pro^ 
tuberances. 

The. iridescent 
region of the 
clouds is also 
shown in the 
drawing 


Padre Corallo. 



Corallo’s dmwing of the corona of 1870, Dec. 22nd.'* 


37° 14' 20'' N. I Augusta, 

15° 13' E. 5 22nd Dec., 1870. 

“Rapporti dalla Commis- 
sione Italiana,” p. 23. . 

II Signor Arciprete di 
Augusta Can. Corallo fece un 
disegno della corona, che credo 
utile di qui soggiungerc. . . . 

Nel disegno 6 tracciata la 
ricomparsa della fase lucida pci 
Sole, d notato che la con^na c 
molto irregolare, e sem1)ra piu 
lucida sopra le protuberance! 
Vi 6 indicata pure la regione 
iridata delle nubi Mons. Co¬ 
rallo usb un binoculo di ottinia 
condizione, nel fare questo di¬ 
segno. 


Mr. Ranyard. Near Villasmunoa, Sicn.v, 

22nd Dec., 1870. 

MS. Reports of the 1870 Expedition. 

[The corona was obsehred through a telescope with a biquartz in its 

. • Made from a lithographic plate given at the end of the “Rapporti dalla Coniniissione 

Italiana.” Oriented from the vertex. Assumed time of mid-totality 2'“ 4'" 24" local true time. 
Sun’s axis 19° 45' to the west of the vertex. In the lithographic drawing the words rossastro 
sfumato and verde sfumato are written upon the curving structure in the south-west region of the 
corona. 
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principal focus and a Nicoi’s prism packed amongst the lenses of an 
erecting eyepiece, an arrangement by which a great deal of light would 
be lost.] My attention was taken by a red ray with sharply defined edges, 
in the lower left-hand quadrant. At first the idea passed through my 
mind that it must be caused by a flaw or small cross crystal in the 
biquartz; but I had observed none before, and it shifted with the corona 
as I moved the telescope. I felt very uneasy, as if I were observing 
something which ought not to be there; but nevertheless made a note of 
the ray, drawing at the time two lines in my note-book to represent the 
edges. [The woodcut on p. 315 represents the position of the ray as 
drawn in the note-book, and corresponds to the unoriented * image of the 
corona.] The two lines were very hurriedly drawn, and I am not sure 
that their* inclination and position even approximately represent the 
inclination and position of the edges of the ray. 


Prof. Asaph Hall. 37° 3' 53 " N. \ Syracusr, 

15° 18' 57" K. J 22ncl Ucc., 1870. 

“Washington Observations” for 1869, Appendix i, pp. 28, 29. 

(p. 27.) My telescope was a comet-seeker by Ploessl, with a 33-inch 
object-glass and a magnifying power of about 50. ... 

(p. 28.) My chief purpose during the eclipse was to observe the 
structure of the corona, with special reference to the curved and radiating 
lines seen in previous eclipses; but the condition of the sky was such that 
this observation was unsatisfactory. After recording my observed time 
of the beginning of total eclipse, I pointed the telescope to the east limb of 
the moon and swept around toward the south back to the starting-point. 
I should not estimate the extent of the corona to be more than 5' or id 
from the limb of the moon, but the clouds make this estimate quite 
uncertain; and with regard to the form or outline of the corona, it could 
not, I think, be observed with accuracy. 

The appearance of the corona in the telescope was that of a soft, 
white, diffused light; there was very little appearance of the radiating 
lines shown in many pictures, and I saw no curved streamers. 

* As seen from Villasmunda the north ..pole of the sun’s axis was about 20° to the left of 
the vertex. ■ . 
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Near the south-western point of the moon there was apparently a 
deep opening in the corona, reaching nearly to the limb of the moon, 
but on account of the clouds this opening was very indistinct. 

Having some fifteen or twenty seconds to spare, I looked at the 
eclipse with the naked eye. The moon was still covered with the light 
and shifting clouds, but as they were rising and passing towards the east 
the lower and south-western part of the moon was much the clearer. At 
this point the corona was quite bright, and here several delicate streamers 
shot down to the distance of eight or ten degrees. 

Prof. Wm. Harkness. 37° 3' 53" N. ) Syracusk, 

15“ 18' 57" E. i 22nd Dec., 1870. 

“Washington Observations” for 1869, Appendix i, pp. 45—81. 

(p. 80.) I observed the commencement of totality with my naked 
eye. The cloud was sufficiently transparent to allow the corona to be 
seen through it, but of course much diminished both in extent and 
brilliancy; and I do not think it was more than half or two-thirds as 
extensive as that which I witnessed at Des Moines in August 1869. 
On that occasion it had a well-marked trapezoidal form, but thi.s time it 
seemed to me to be nearly circular; however, my view of it was limited 
to a mere glance at the commencement of totality. 

Capt. Tupman. 37° 3' 53" n. ) Syracuse, 

15° 18' 57" E. j 22nd Dec., 1870. 

“Washington Observations” for 1869, Appendix i, p. 117. 

The first part of the corona that attracted my attention was a ray or 
enkrgement in the right upper quadrant, a little to the right of the very 
bright protuberance; but by the time that Prof. Harkness had done with 
the polari scope, which could hardly have been ten seconds, the left and 
lower left parts were the largest and brightest, and so they remained until 
near the end of totality, when the part in the right lower quadrant almost 
if not quite rivalled them. The latter ray did not enlarge suddenly, but 
very gradually indeed. The upper part of the corona was throughout the 
faintest. The extreme right was also faint until quite at the end of totality, 
when it brightened a little. No part increased in brilliancy without ex- 
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tending itself farther from the moon at the same time, so as to become a 
more or less pointed ray. I do not think any part of the corona extended 
farther than 25' from the limb of the moon ; no part was less than 10', if so 
little. 

Of the structure of the corona I have the liveliest recollection. It was 
made up entirely of the fine black lines (that is, black enough to be dis¬ 
tinctly visible on a white background), which commenced imperceptibly at 
a short distance from the chromosphere, and went off into the sky beyond. 
They were continuous and uniform, but unequally distinct and unequally 
distributed, although close together everywhere. There were no curved or 
crossed lines, or lines radiating from any other point. [A coloured litho¬ 
graphic plate is given from a drawing by Capt. Tupraan, in which the 
corona is.represented as extending to the greatest distance from the sun’s 
limb in the north-east and south-east quadrants.] 


Prof. Eastman. 37 ° 3' S3 " N. ) Syracuse, 

15“ 18' 57" E. ) 22nd Dec., 187a 

“Washington Observations” for 1869, Appendix i, p. 127. 

The structure of the corona appeared essentially the same as in 
1869, and consisted of three distinct portions. 

That portion next the edge of the moon, in many cases nearly obscured 
by the low and quite continuous range of protuberances which stretched 
along the limb of the sun for about 150°, was nearly white, and resembled 
the denser portions of nebulm. It seemed to be concentric with the 
sun, and I estimated its height, at the point near the large protuberance, 
at about i'. The height of the next portion above the limb of the moon 
was about 6', and it had a decided radial structure, especially near the 
outer limit. Its colour was silvery white. This portion seemed to be 
concentric with the sun, and its form was quite symmetrical, showing no 
change whatever in its outline in the vicinity of the protuberances 
The third and outer portion of the corona, on the western limb of the 
sun, consisted of three projections of light striated, or of a radial structure, 
resembling the short bands of streamers that are frequently seen rising 
from the auroral arch. 
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Lord Lindsay. 36° 38' N.) Maria Louisa Odservatory, 

3° 12' W.) 22ncl Dec., 1870. 

[Lord Lindsay made an attempt to photograph the corona in the 
principal focus of a reflecting telescope of 12 inches aperture and 6 feet 
focal length. The plate is unfortunately much fogged, so that even the 
great rift cannot be distinguished. The only detail of the corona that can 
be recognized is a brighter conical mass on the moon’s western limb.] 

Prof. J. Winlock. 36° 43' 56" N. > Jerez de la Fronteua, Spain, 

6" 10' 8"W.3 22ncl Dec., 1870. 

“ United States Coast Survey Report” for 1870, Appendix 16. 

Instrument. —8. Telescope of 6 inches aperture, mounted equatorially, 
with clockwork from west dome \i.e. of Harvard College Obser¬ 
vatory], for taking photographs, lens corrected for the chemical 
rays. 12. A telescope of 8 inches aperture, with equatorial 
mounting and clockwork, borrowed from Messrs. Alvan Clark 
and Sons for use in photography. 

(p. 23.) Telescopes Nos. 8 and 12 ... . were used in photo¬ 

graphing the total phase—the first by Mr. Willard and the second by 
Mr. Mahony. As in 1869 the photographs were taken in the principal 
foci of the object-glasses of both instruments.* Guided by my experi¬ 
ence in observing the eclipse of 1869, at Shelbyville, I had arranged the 
cameras for these telescopes in such a way that at the instant of totality 
the slides which were used for making instantaneous exposures of the 
plates for partial phases might be drawn out and thrown aside, so that 
there might be no danger of cutting off any part of the corona. 

This apparatus, although rough in appearance, answered its purpose 
admirably in 1869. But on this occasion I was induced to allow another 
to be substituted for it, shortly before the eclipse. The new contrivance 
seemed very ingenious and unobjectionable; and not having sufficient time 
to consider it attentively, I supposed that it would answer as well as the 
old one. Unfortunately the slide of this apparatus could not be removed, 
and the opening in it was small; so that, in the best of the two photo¬ 
graphs taken-, part of the outer corona was lost, although the whole of the 

* The focal length of these instruments is not given either in the “ U. S. Coast Survey 
Report,” or in Vol. viii. of the “Annals of the Harvard College Observatory.” 
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inner corona seems to have been secured. Its outline is distinctly seen, 
surrounded by the fainter light, which alone was limited by the diaphragm. 

The triggers which released the slide in the apparatus which was 
used required a light for their successful management, and the accidental 
blowing out of this light caused some confusion in the photographic work, 
which may have resulted in additional defects in the pictures obtained.. . . 

(p. 24.) My plan was to take three photographs of the corona with 
the 6-inch and- one only with the 8-inch telescope—that is, to leave the 
plate exposed in the latter during nearly the whole of the total phase, 
hoping that this large aperture and long exposure would secure the 
outer faint light, while the bright parts of the corona would be distinctly 
represented in the photographs made with the smaller instrument. 

Everything was in readiness for carrying out this plan, but the dis¬ 
couraging aspect of the weather on the day of the eclipse, which is 
sufficiently described in the reports of my colleagues, made it hopeless to 
attempt so much. Accordingly, instead of giving directions for a certain 
number of exposures of specific duration, I simply directed the photo¬ 
graphers to watch their opportunity, and to use their own judgment as to 
the time of exposure, guided by the intensity of the light modified, as it 
most likely would be, by the clouds. One good picture was, if possible, 
to be obtained with each telescope. The photographs actually taken 
during totality [were two], the first being taken by Mr. Willard,* and the 
second by Mr. Mahony. 

* Plate No. 5 has been made from a glass positive taken from Mr. Willard’s negative which 
was given to Lord Lindsay. 

A lithographic plate made directly from Mr. Willard’s negative is given as plate 13 of Vol. 
viii., Part 2 of the “Annals of Harvard College Observatory”; and it will be noticed that the 
position of the sun’s axis as marked upon this plate by Prof. Winlock agrees fairly with the 
orientation which has been adopted from a comparison with Mr. Brothers’ Syracuse negative 
No. 5. 

Prof. Winlock gives the following account of his determination of the position of the sun’s 
axis as laid down on the plate in the “Annals of Harvard Col. Obs.,” Vol. viii., Part i, p. 63:— 
“ The position angles on the margin of these engravings are counted from the north pole of the 
“ sun thrdiigh the east. They were obtained in the following manner: The camera remained 
“ undisturbed from the beginning to the end of the eclipse; the edges of the glass plates were 
“ straight and parallel. Hence, by placing the plate containing the total phase between two 
“ plates showing partial phases before and after totality, I was enabled to determine the position 
“ from the line of cusps with all the accuracy attainable in a diagram of the proportions of these 
“ plates.” 

A lithogra])hic plate from the negative obtained with Mr. Mahony’s instrument is given as 
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Mr. A. Brothers. 

MS. Observations of the 1870 Eclipse. 


37° 3' S3" N- 1 Syracuse, 

15° 16' E.) 22iid Dec., 1870. 


The Sheepshanks telescope No. 3 was placed at my disposal by the 
Royal Astronomical Society, but its focus was too long to give a sufficiently 
intense image for my purpose; I therefore determined to make use of a 


plate 4 of Part i of VoL viii. of the Annals of Harvard Col. Obs.** The original negative, 
which. I had an opportunity of examining dining a visit to Harvard in 1878, is evidently much 
over-exposed, and the light of the lower parts of the corona and prominences has encroached 
by irradiation some 4' or s' over the limb of the dark moon, forming an even fringe, in which 
the irradiation from the prominences does not exceed (or only very slightly exceeds) that from 
other parts of the corona adjacent to the moon’s limb. There are only three interruptions of 
the fringe, corresponding to the places of the three largest rifts, so that the two most conspicuous 
of the rifts appear to be continued by a narrow channel on to the disc of the moon. The 
appearance was so strange that Prof. Winlock, in his Coast Survey report, p. 24, says of this 
negative, “ I do not know how to account for its appearance. Mr. Willard attributes it to the 
shaking of the telescope by the wind. Inasmuch, as the outer edge of the light fell clearly 
“ inside ol the mark of the diaphragm in the plate, I thought it worth while to have an engraving 
“ made from this photograph, if only to show how far from the image of the moon the plate had 
been affected by light from the corona, the aperture having been eight inches, and the time of 
« exposure, as nearly as I can ascertain, one minute and a half." 

Although the lower parts of the corona are so greatly over-exposed, the extent of the corona 
as shown upon this negative is not nearly equal to the extent of the corona as shown upon 
Syracuse negative No. 5: a fact which might at first sight appear to raise a grave doubt as to 
the existence of the outer parts of the corona as depicted upon the Syracuse negative. But it 
must be remembered that the intensity of the image falling upon the photographic plate in 
Mr. Brothers^ camera was probably considerably greater than the intensity of the image in the 
principal focus of the 8-inch telescope made use of by Mr. Mahony. And though the Syracuse 
negative was only expos^ for sevfen seconds, faint parts of the corona may have registered 
themselves upon the photographic plate which, with a smaller pencil of light, failed to make any 
impression in a minute and a half. 

The outline of the corona as shown in this negative is quadrilateral, but there are some 
striking differences between the form of the corona as shown on this negative, and the 
quadrilateral outline of the brighter parts of the corona as shown in Mr. Willard’s and Mr. 
Brothers’ negatives,—showing that the contours of equal brightness in the corona corresponding 
to contours of equal densities in the negatives, were far from being parallel to one another or 
symmetrically arranged with regard to the sun. 

It should ?dso he noticed that the band of irradiation about the moon’s limb in Mr. 
Mahony’s negative is of different breadths at different parts, so that the moon’s limb appears 
not to be circular—the greatest projections no doubt corresponding with the places where 
the matter adjacent to the moon’s limb was brightest. 

The even outline of this irradiation hand, as well as the gaps in it corresponding with the 
rifts, shows that there was iiradiarion from the lower parts of the corona as well as from the 
prominences. * 
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photographic camera strapped to the telescope, which was mounted 
equatorially, and driven by clockwork. For this purpose Mr. Dallmeyer 
kindly lent me one of his patent “Rapid Rectilinear” combinations, 
of four inches aperture and thirty inches focal length. It was found 
necessary, however,. to cut down the effective aperture by means of a 
diaphragm to three inches. 

When the totality commenced the moon was partly obscured by thin 
clouds, and it became evident that the plates would need longer exposures 
than those which had been previously planned. The times of exposure 
actually adopted were as follows:— 


Seconds of totality. Seconds of totality. Re.9ult. 


Spare time 

3 



I St Exposure . 

Change plate - 

3 • • • 

6 

. 3r(l to 6th 

. Blank. 

2nd Exposure . 

Change plate . 

t8 . . • 

6 

. 12th to 30th . 

. Fair. 

3rd Exposure . 

Change plate • 

30 . . . 

6 

. 36th to 66tli . 

.■ Slight. 

4th Exposure . 

Change plate . 


. 72nd to 89th . 

. Fair. 

Sth Exposure . 

Space of time J 
before end of > 
totality about J 

8 • . . 

3 

104 

. 9Sth to T03rd . 

. Best. 


A picture was also taken in the Sheepshanks telescope camera with 
an exposure of three seconds, beginning at the thirty-sixth. This was 
for the purpose of recording the positions of the red prominences. The 
result was not good, the prominences showing only on the west side of 
the moon. 

The photographs taken during this eclipse prove that the light of 
the corona is very actinic, and several photographs of this beautiful pheno¬ 
menon may be taken during the time of totality. Judging from the effect 
of the coronal light on the sensitive plate, I should estimate its intensity 
near the moon’s limb as quite equal to that of the full moon. 

That it is impossible to obtain satisfactory photographs of -the corona 
either with reflecting or refracting telescopes, as ordinarily used, is I think 
now conclusively proved. 

The lens lent for the purpose of this expedition by Mr. Dallmeyer 
Royal Astron. Soc., Vol. XLI. 82 




650 Drawings of the Corona of 1870, December 227 id. 

Brothers'report was ill cvery way suitable for the purpose, and the image of. the sun (or 
moon) although only T^jths of an inch in diameter, was sufficient. 

The.corona is shown in three of the plates, and although these three 
pictures were taken through cloud, as much of the image is seen as is 
usually shown in negatives which have been taken in a telescope. The 
fourth picture, taken when the cloud had completely passed away, shows 
the corona extending in all directions. The 2nd, 3rd, and 4th plates 
all show the corona as being brighter on the west side, and the 5th plate 
exhibits this feature still more distinctly, and there can be no doubt that 
there was more light on the west side of the moon than at any other part. 
On the west .side of the moon also it will be noticed that there are more of 
the red prominences than in any other part. 

It is extremely difficult to describe the appearance presented by this 
5th picture. I have attempted to show the effect in the accompanying 
plate,* which fairly represents the photograph, but the detail is so delicate 
that no process of copying can give an altogether satisfactory result. 

^ The orientation of the plate accompanying Mr, Brothers’ report has been adopted for 
plate No. vi. There were no wires to mark the position of the north point; and no photographs 
were taken at Syracuse with the special object of .determining the position of the equator of the 
heavens upon the totality photographs ; except a plate, on which a trace was made by sweeping 
the image of the sun across the - field. This cannot however be relied upon, as it is affected 
with the error in the position of the equatorial mounting of the instrument. It was therefore 
thought most prudent to rely upon the orientation which had. been adopted by Mr. Brothers 
from his memory of the position of the photographic plate in the camera, and from a com¬ 
parison which he had made with the position of the solax crescent on the plates in the partial 
phase pictures. 

The mezzotint steel engraving for plate No. vi. has been made from a very conscientious 
drawing by Mr. W. H. Wesley of the detail visible upon Syracuse negative No. s> as seen under 
various illuminations. The outer portions of the corona are best seen by reflected light, but 
the structure of the brighter parts of the corona is only to be made out with moderately strong 
transmitted light, such as a background of bright cloud or a clear sky. The prominences and 
some of the brightest parts of the corona are to be recognised on Syracuse negatives Nos. 2, 3, 
and 4, and match very well with one another and with negative No. 5. These negatives are 
now in the possession of the Royal Astronomical Society. In examining them they should 
be compared with Mr. Wesley’s drawing, which is now deposited in the library of the Society. 
Although at first sight there does not appear to be much detail in this drawing, its production 
occupied Mr.. Wesley nearly, three months. 
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Eclipse of 1871, December 12th. 

The excellent photographs that were taken during the eclipse of the 
12th of December 1871 afford better evidence with respect to the structure 
of the corona than we at present possess with regard to the coronas which 
have been observable during other total eclipses.* Five photographs in 
which the definition is very sharp were taken at Baikul, and six photographs 
on the same scale were taken at Dodabetta; and although the dark moon 
is represented by a circle only about t^^ths of an inch in diameter, and 
the whole field of the corona would be more than covered by a sixpence, 
an examination of the photographs under suitable illumination yields very 
satisfactory evidence as to all the structure represented in plates vii. 
to xvii.. 

It would be impossible, from an examination of a single negative, to 
determine whether any small marking has its origin in some minute 
impurity in the collodion, or whether it represents a structure in the corona; 
but by a comparison of the different negatives the photographic flaws can 
with certainty be eliminated. And a careful examination proves that all 
the coronal details which can be made out on the Dodabetta photographs 
can also be traced with certainty in the photographs of the Baikul series, in 
which the definition is rather sharper. 

On a first examination there appeared to be some long straight rays 
on some of the Dodabetta photographs which were not to be seen in the p''«“8rapi»s- 
Baikul series; but a closer examination showed that these long rays, some 
of which extended to a great distance from the sun’s limb, were all parallel 
to one another and parallel to some semi-transparent channels which cut 
through and partially obliterated undoubted coronal structure. 

* Photographs showing a great deal of coronal structure were taken during the eclipse of 
July 1878, but the details visible on them have not at present been drawn and catalogued. A 
cursory examination of the negatives proves that there was a great deal of difference between the 
structure as well as the general form of the corona on the two occasions. In the 1878 photo¬ 
graphs the structures are more easily recognized, and they appear to have been somewhat coarser, 
and probably also brighter, as compared with the background on which they were projected, 
than in the corona of December 12th, 1871. The tree-like forms, as well as the synclinal 
groups, which were .a marked feature of the corona of December 12th, 1871, appear to be 
absent in the corona of July 1878. 
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Plate ix. has been made from negative No. i of the Dodabetta series, 
and shows the long rays and transparent channels referred to. It will be 
noticed that they are all approximately parallel to one another and to the 
edge of the photographic plate. Two of the transparent channels may be 
faintly traced across the disc of the moon, and another in the fogged area 
towards the top of the plate; and there can be littie doubt that both the 
long rays and the transparent channels are due to drainage marks caused 
by the photographic plates having been set up to dry before they were 
sufficiently washed 

Plate ix. also shows very well the irradiation from the prominences 
extending over the disc of the dark moon—a phenomenon which is 
common to all corona photographs, and proves the great actinic intensity 
of the light of the prominences as compared with the coronal matter 
adjacent to other parts of the moon’s limb. 

In the south-east section of the corona as shown in negative No. i of 
the Dodabetta series is an opaque mass with a definite upper limit which 
seems to have been caused by some photographic action similar to that 
which gave rise to the broad band of opacity round the moon’s limb in 
Mr. Mahony’s Jerez photograph of the corona of 1870. There is a similar 
though larger mass in another photograph of the Dodabetta series; but 
with the exception of these masses there is nothing to indicate any con¬ 
centric structure in the corona, such as we might expect would correspond 
to a region of dissociation or to any other abrupt change in the physical 
state of the coronal matter. 

order to exhibit the evidence which exists for each of the 
coronal structures gjven in the plates, a catalogue has been prepared 
containing a list of the negatives upon which each detail can be 
distingfuished. In this work I had the good fortune to be aided by a 
most accurate and conscientious artist (Mr. Wesley, the present 
Assistant-Secretary of the Royal Astronomical Society), for whose 
laborious perseverance in the task I cannot be too thankful. Before 


No concentric 
structure in the 
corona. 


any detail of coronal structure was entered in the catalogue, it was 
drawn by each of us separately; and unless our drawings agreed and 
we recognised the structure upon three of the negatives, it was not 
entered in the catalogue. 

In some of the photographs the structure of the lower parts of 
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tlie corona is all that can be made out, while in others the middle 
heights are best seen, the highest parts of the corona being lost, and 
the lower parts merged in a nearly opaque mass, by reason of over¬ 
exposure. Again, on any one negative all the details cannot be seen 
at the same time,—they only become visible as the plate is examined 
with different intensities of light: for example, the prominence structure 
can only be made out with magnifying powers and strong transmitted 
light,* whereas the structure of the corona at a height of from 5' to 
15' can only be seen on the background of a bright sky, and is 
completely lost when a lens is used. The highest parts of the corona, 
which can in some instances be traced to a distance of 26' from the 
sun’s limb, can only be seen by reflected light. 

Plates X. to xvii. show, on a scale of ten inches to the sun’s 
diameter, the structures which have been entered in the catalogue. The 
distinctness of the coronal details has been intentionally exaggerated, 
for it would have been impossible to reproduce by lithography the 
delicate differences of opacity to be seen in the negatives; and if 
it had been possible, the plates would not have been so serviceable as 
diagrams to compare with the descriptions of the structures given in 
the catalogue. Plates vii. and viii. more nearly represent the 
appearance of the photographs, though in these the structures have 
necessarily been made somewhat more conspicuous than they appear on 
the photographs, even as seen under the most favourable circumstances. 

In addition to the photographs taken at Baikul and Dodabetta, two Jnva^hoto 
photographs of the corona were taken at a station near Tjebatjap^ 
in Java, with an ordinary photographic camera and exposures of ^ and 
^rd of a second. Enlarged glass positives from these photographs 
which have been sent to this country show many details in the outer 
parts of the corona, which can be readily recognised as corresponding 
with details shown in the Baikul and Dodabetta negatives. The 
structures which can be recognised in the Java photographs are referred 
to and described in the catalogue, and it will be noticed that there is 
no evidence of change having taken place in the form of the coronal 

* I am indebted to Lord Lindsay for the loan of an oxy-hydrogen lamp, with which the 
lower parts of the negatives were examined, and for a very convenient apparatus which he had 
specially constructed for the measurement of position angles upon the negatives,. 
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structures, as far they can be recognised,* during the period of an 
hour and four minutes which elapsed between the times of mid-totality 
at Baikul and the Java station. 

^tphoto. Photographs were also taken at Jaffna by Capt. Hogg, but they are 
so fogged that very little use has been made of them. As far as the 
coronal structures are recognizable in them, they appear to correspond 
with the Baikul and Dodabetta negatives. About three minutes elapsed 
between the times of mid-totality at Baikul and Jaffna, and about one 
minute between the times of mid-totality at Baikul and Dodabetta. 

oi^doB of Plates vii. and viii. have been oriented by means of a photographic plate 

taken by Mr. Davis at Baikul. A little more than half an hour before 
totality the driving clock of the camera was stopped, and five photographs 
of the solar crescent were taken at intervals of six minutes. After totality 
the same plate was again exposed, and another series of images of the 
solar crescent photographed upon it. The position of the equator of the 
heavens, determined by placing a straight edge tangentially to the first 
series of images and thus measuring the inclination of a tangent line to 
the solar images with the edge of the plate which was lowest during the 
exposure, is practically identical with the position of the equator of the 
heavens, determined in a similar manner from the second series of images. 
All the plates fit loosely into the exposing frames; and in laying down the 
position of the projection of the sun’s axis upon the photographs, it has 
been assumed that the lower edge of the orientation plate, and of the 
plates which were exposed during totality, were all similarly situated 
with respect to the camera. Having determined the position of the line 
corresponding to the projection of the equator of the heavens upon the 
plates, the sun’s axis was laid down as 11° 40' to the east of the north 
point. The position of the projection of the sun’s axis laid down in this 
manner upon all the plates is practically identical with respect to the 
coronal details, and it may probably be assumed that, including errors of 
copying, the orientation of the corona as shown in plate vii. is not 2° in 

* If we take into account the small scale of the photographs, and the enormous magnitude 
of the coronal structures, it will be evident that the matter of the corona may have been moving 
with velocities which were great compared with the velocity of the earth in its orbit, without 
any sensible change, such as would be recognisable in the photographs, being brought about 
in a period of one hour. 
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error. Plate viii., made from the Dodabetta photographs, has been 
oriented to correspond with plate vii. 

The longest rays of the corona as shown upon the Baikul photographs Extent of the 
do not reach to a height Of 27' above the sun’s limb, while in the Syracuse 
photograph of the corona of 1870 the corona is traceable to a height of at 
least 40' above the sun’s limb. In the Dodabetta photographs the extent 
of the corona is not quite as great as in the Baikul series; and in the 
copies of the photographs taken in Java the corona does not extend to 
a height of much more than 15' above the sun’s limb. But, according to 
the evidence of Capt. Herschel and Capt. Tttpman, the corona must 
have been visible to a much greater distance above the sun’s limb. Capt. 
Herschel describes the longer rays seen without a telescope as extending 
to “ one and a half diameters” from the moon’s limb; and Capt. Tupman, 
observing with a telescope, describes a narrow rift in the north-west 
region of the corona as “distinctly traceable to a distance of 45'or 50' 
from the moon’s limb. 

Judging by the descriptions of observers, and the drawings made ^ _ 

during this eclipse, it seems probable that the structures in the lower 
part of the corona, up to a height of say 25' above the sun’s limb, were”'*'*' 
considerably more striking—that is, brighter, compared ^ith the back¬ 
ground on which they were seen projected—than in the corona visible 
during the eclipse of December 1870. 

The Dodabetta negative No. 5, which was only exposed for five 
seconds, and the Baikul negatives Nos. 2 and 4, which were each exposed tawSSiS”’ 
for ten seconds, are considerably denser up to a height of 20' than the 
Syracuse negative No. 5, which was exposed for seven seconds. But it 
must be remembered that the Syracuse photograph was taken through a 
gap in passing clouds, and the lens of the camera, which was similar to 
those made use of at Baikul and Dodabetta, was stopped down in the 
Syracuse instrument by a diaphragm to only three inches, thus cutting off 
nearly half the light. The altitude* of the eclipsed sun as seen from 

* It is well known that as the sun approaches the horizon, thp absorption at the violet 
end of the solar spectrum increases very rapidly. And if the spectrum of the greater part of 
the light of the corona is richer in short wave-lengths than the solar spectrum, as suggested 
on pp. 352 to 353, the photographic intensity of an image of the corona would decrease still 
more rapidly than the photographic intensity of the sun’s image on approaching the horizon. 
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Evidence to be 
derived from 
drawings and 
descriptions of 
the curona. 


Genetal remarics 
with re^>ect to 
change ui the 
appearance of 
the coronal 
structures as seen 
in perspective. 


S3rracuse was 22° 46', while the altitude of the eclipsed sun as Seen from 
Baikul was 15“ 33', and from Dodabetta 17° 5'. The outer regions of the 
corona, from a height of 25' to 40', appear to have been considerably 
brighter in the corona of Dec. 21st, 1870, than in the corona of Dec. 12th, 
1871. 

The six great groups of coronal structures and the two striking polar 
rifts seem to have been remarked by many of the observers, though not 
by all. Capt. Herschel was of opinion that the separate character of 
the groups was more marked as seen with the naked eye than in the 
photographs; but the groups of rays are not shown in many of the draw- 
ings, and the woodcuts chiefly serve to show how inferior the evidence to 
be derived from drawings is, compared with that to be derived from photo¬ 
graphs, especially when an attempt was made to make more than one 
drawing of the corona during totality. Several printed forms of questions 
with answers by natives and other unskilled obseiwers are preserved in the 
collection of MS. Reports of the 1871 Eclipse Expedition, now in the 
library of the Royal Astronomical Society; but only the answers of 
Messrs. Pillay and Annappa have been printed, and they serve as a 
specimen of the unsatisfactory nature of such evidence. 

The arrangement with respect to the sun’s axis of the structures 
visible in the Baikul and Dodabetta photographs has been discussed on 
pp. 485-8. In addition to the remarks there made with regard to the 
changes which may be caused in the appearance by their being seen in 
the perspective, it may be well to add that— 


A straight ray cannot by projection be seen as curved—nor could a 
flecture^ curvature be projected into a curve exhibiting contrary 


And though a ray which is not normal to the sun’s surface may 
^ seen in perspective appear radial to the sun’s limb, a ray which 
does not appear radial to the sun’s limb cannot be normal to the sun’s 


Atmosphere in 
coronal regions. 


We may therefore assert that some of the'coroaal rays were cer¬ 
tainly not normal to the sun’s surface. And there appears to be ample 

r SrJM -rr structures curved in different directions 

L the ^ro^r • of an atmosphere 

regions, urith currents carrying the matter of which the ' 
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structures were composed in different directions or with different velocities 
at different altitudes. 

The evidence for the existence of branching rays is less conclusive, Branchinsriji^ 
for two curved rays seen in projection might appear as a single branching 
ray; but some of the coronal structures, as for example Hy and 
can probably hardly be accounted for on such a supposition. 


Catalogue of Details visible in Photographs of the Corona <2/^1871, Dec. 12th. 

None of the details of the corona as shown in the photographs can 
be spoken of as being sharply defined; but the following words have been 
chosen to signify the various degrees of definiteness :—i. Sharp. 2. Soft. 
3. Woolly. 4. Fluffy. These words are used when there is a decided 
difference between the opacities of the object and its background. 

The terms Hazy and Foggy are used when there is but little difference 
between the opacities of the object and its background; the adjective 
Foggy corresponds to a much greater degree of indistinctness than 
Hazy. 

The word Dark is used to signify opacity of the collodion film as seen 
by transmitted light. Rifts are therefore spoken of as bright, and rays as 
dark. 

In estimating the inclination to the radial of a ray or other detail, the 
angle is always measured from a radial line drawn through the apparent 
base of the object under description. 

For convenience of reference in the following catalogue, the coronal 
details are divided into nine groups, distinguished by the letters of the 
alphabet from A to I. These groups are shown on a scale of ten inches 
to the sun’s diameter on plates x. to xvii. Each structure or group of 
coronal details, the evidence with respect to which is separately examined, 
is distinguished by a Greek letter, as well as by the capital letter 
corresponding to the group to which it belongs. 

The height of the coronal structures is measured perpendicularly 
from the estimated place of the photosphere behind the moon’s limb. 

The photographs of the Baikul series are distinguished as B i, B 2, 
etc.; those of the Dodabetta series as D i, D 2, etc.; and the copies of 
the two Java photographs as J i, J 2. 

Royal Astron. Soc., Vol. XLI. 
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Plate X. 


A a.—A nebulous mass, or ray, forming a background* to ^ and part of 7; its 
height is about I4^ It is distinctly separated from the needle ray in the centre of 
the north polar rift, but less distinctly separated from A 7. Its axis of symmetry is 
decidedly inclined from the radial towards the east. 


B I. Distinctly visible. Its separation firom 7 is well 
shown in this negative. 

B 2. Quite lost 

B 3. Just perceptible, but veiy nearly lost in the 
general haze. 

B 4. About as well seen as in No. i. 

B 5. Quite visible, though not so distinct as in N^^- 
tives I and* 4 ; but its separation from j 3 is well marked. 

D I. Well seen. 

D 2. Scarcely visible, in consequence of a transverse 
streak. 


D 3. Moderately well seen. 

D 4. Lost, or possibly just visible. 

D 5. Lost 

D 6. Lost. 

J I. The whole group A is distinctly divided into 
three separate masses, but the individual details cannot 
be recognized. 

J 2. There is not so much extension as in J i, but 
the three groups are visible as separate masses. And 
in both J I and J 2 a faint division is reQognizable in the 
northern, which is possibly the northern edge of A 


A i8.—A slightly curved ray, about f high, inclined from the radial towards 
the east. It forms a sort of spur to the larger mass A 7; its western edge is slightly 


convex towards the centre of the A group, 
about 30° with the radial.. 

B I. Distinctly visible, though its outline is very soft ; 
the division between jS and 7 can be traced to a depth of 
only about 5'. 

B 2. Quite lost. 

B 3. Distinctly visible, but very fluffy; the division 
between j8 and 7 can be traced to a depth of between 3' 
and 4^ 

B 4, Outline sharply defined; its form is better seen in 
this negative than on any other, but there is a minute 
flaw near to the junction of /3 and 7. 


Its axis of symmetry makes an angle of 


B 5. Distinctly recognizable, but its outline is exceed¬ 
ingly indistinct. The division between ^ and 7 can be 
traced to a depth of between 3' and 4\ 

D I. Distinctly visible, though woolly. 

D 2. Just visible as separate from A 7. 

D 3. Moderately well seen, though flufly. 

D 4- The division between p and 7 is quite lost. 

D 5. Lost. 

D 6. Quite lost. 


A 7. —About if high, inclined from the radial towards the east. It has an 
appearance of double curvature, and is decidedly concave towards the centre of the A 
group in its upper half. 

B I. Distinctly visible. 

B 2. Only its base is seen, which is merged with p and 5 . 

B 3. Its upper portion is just traceable; the whole 
very woolly. 

B 4. Its lower portions are best seen in this negative, 
but there is a minute flaw at its junction with p. 

B 5. Very woolly, but it has considerable extension. 

* By the word background it is not intended to indicate that a lies behind p : it may really envelope p, or be 
actually in front of both p and 7, 


D I, Very well seen in its upper portions. 

D 2. Visible, hut cut across by a transverse streak. 
D 3. Visible, but very fluffy. 

D 4. Its outline is quite lost. 

D 5. Only its base can be made out. 

D 6. Quite lost. 
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A S .—About f high, concave towards the centre of the A group, forming a sort of 
spur to 7. Its eastern side is the most definite; at its base it is slightly inclined from 
the radial towards the north. 

B I. There is a minute flaw which prevents its lower 
parts from being recognized. Its upper part is very soft 
and woolly, and its inclination towards the cast is not so 
distinctly to be recognized as in Nos. 3 and 4. 

B 2. Its base is distinctly visible, its upper portion 
very faint. 

B 3. Very hazy, but distinctly visible, especially at 
its base. The division between 7 and 3 is also well 
shown. 

B 4. It is best seen in this negative. 

A €.—A nebulous field, apparently without detail, which faintly extends higher 
than 7, and appears, when seen by reflected light, to envelope the whole of the northern 
part of the A group. 

B I. Well shown. 

B 2. Lost. 

B 3. Visible, but its outer parts arc lost in the sur 
rounding haze. 

B 4. Well shown iii this negative. 

B 5. It has, perhaps, a larger extension in this than ii 
the other negatives. 

A S'.—A small curved structure, about 4' high. It is very indistinct, but its stem 
seems inclined from the radial about 30° towards the cast. 

B I. A small flaw renders it barely visible. B 5. Traceable, but hazy. 

B 2. Lost. 

B 3. Hazy, but clLstinctly visible. D i. Just traceable. 

B 4. Its upper part comes out well, but the collodion D 2. Just traceable, 

is too opaque near to the sun’s limb to allow of its lower H 3. Visible as a dark lump, 

part being made out satisfactorily. ^ D 4. I-ost. 

A 77.— About f high, convex towards the north ; at its lower part it appears to be 
decidedl}'- inclined from the radial towards parallelism with the base of A y8 and A 7 
At a height of about 5' it turns sharply to the north. Its western edge is the best 
defined. 

B I. Well seen, but its upper part is slightly woolly. D i. Distinctly visible, but very flufly. 

B 2. The upper part seems quite lost. D 2. Well seen, but fluffy. ;> 

B 3. Visible, but very hazy. D 3. Visible, but woolly. 

B 4. Its upper part is well seen on this negative. D 4. Only just traceable. 

B 5. Visible, but very hazy. 

A 0 .—About 11' high. It is divided at its summit into two branches, which curl 
over in opposite directions; the western branch is rather the larger. Its stem appears 
quite straight, and is inclined from the radial towards the east so as to be nearly parallel 


1 ) I. Well shown. 

D 2. Cut across by a streak. Not well seen. 

1 ) 3. Visible, Ihongh the extension is not very 
great. 

1) 4. Its upper part is quite lost. 

D 5. Lost. 

1 ) 6. Quite lost. 


B 5. A small scratch aits right across its upper part. 
The whole is very hazy, but can be distinctly recognized. 

D I. Not well seen. 

D 2. The division between 7 and 5 is well seen, but 
the eastern edge of 8 is very foggy. 

D 3. About as well as D 2. 

D 4. Quite merged with 7. 

D 5. Lost. 

D 6. Quite lost. 
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with the lower parts of A and A 7; though its inclination towards the east is some¬ 
what greater, its inclination to the radial is somewhat less than that of A /S, and A 7, 
being not quite 20°. 


B I. There are two minute photographic flaws about 
symmetrically placed upon the two branches^ but with this 
exception the whole is well seem 

B 2. Quite lost, except an indication of the long 
straight stem. 

B 3. Very hazy, but visible. 

B 4, The whole is well (perhaps best) seen on this 
negative. 

B 5, Visible, but very woolly. 

D I. Distinctly traceable, but woolly. 

D 2. Its summit cut across by a photographic defect 


D 3. Rather more easily to be traced than in D i, but 
woolly. 

D 4. Distinctly traceable, but hazy. 

D 5. Lost. 

J I. The group A is distinctly shown as divided into 
three separate masses, but none of tlie details con be 
recognized with certainty. 

J 2. Though the central group has not so much ex¬ 
tension as in J I, yet it shows more traces of structure. 
Aij, Ad, and possibly A f, are faintly discernible. 


A 4.— ^About f high, forming a sort of spur to A Q, on the opposite side from 77. 
Its lower part is evidently inclined from the radial towards parallelism with the 
lower parts of A ^ and A 7. The curvature of its upper part is not so marked as that 
of B 77. 


B I. Distinctly seen, but rather hazy. 

B 2. Quite lost 

B 3. Very distinctly seen. Its upper part is quite 
sharp. 

B 4. Best seen in this negative. 

B 5. Very hazy, but just visible. 


D I. Just visible. 

D 2. Quite visible, moderately well seen. 
D 3. Well seen. 

D 4. Moderately well seen. 

D 5. Lost, or only just visible. 


A K. About 16^ high j its summit is the only portion visible. It appears to lie 
behind A X, and the rest of the details of the A group. Judging from the inclination of 
the part visible, it appears to be inclined from the radial towards the east at a greater 
angle than the stem of A 


B I. Distinctly visible. 

B 2. Quite lost 
B 3. Quite lost 

B 4. Very well seen; its eastern edge is better defined 
than its western. 

B 5. Visible, but very hazy. 


D I, Visible, but hazy. 
D 2. Lost. 

D 3. Only just visible. 
D 4. Lost. 

D 5. Utterly lost 


A About IS' high; its eastern edge crosses the western edge of A « at a height 
o a out 12 . Only the upper part is clearly to be made out; it appears to spring from 
amongst the general mass near the base of o. The part which is visible is decidedly 
inclined from the radial towards the north. It is more distinct than A «. 


B I. Very clearly seen. 

B 2. Quite lost 

B 3. Only just traceable; very foggy, 
B4. Very clearly seen. 

B 5. Quite visible, but hazy. 


D I. Clearly seen, though hazy. 
D 2. Lost. 

D 3. Only just visible. 

D4. Lost 
D 5. Utterly lost. 
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A II.—A nearly structureless mass, the intensest part of which is decidedly inclined 
from the radial towards the west. On its northern edge, and close to the lower parts of 
A 0 and A i, is a small lighter space, whose centre is at a distance of about 3' from the 
moon’s limb. A ^ appears to pass upwards, behind A c. It is bounded on its western 
side by A v, and higher up by an elliptical lighter space, whose longer axis is inclined 
towards the west. 


B I. Moderately well seen. 

B 2. Its western edge is distinctly traceable; it 
seems parallel to the lower part of A but the whole 
is hazy. 

B 3. Just visible. 

B 4. Clearly seen. 

B 5. Moderately well seen. 


D I. Visible, but very woolly. The light space is 
nearly lost. 

D 2. Moderately well seen. The light space is clearly 
marked. 

D 3. Moderately well seen, but woolly. 

D 4. Visible, but not well seen. 

D 5. Just visible. 


A i;.—An indistinct triangular mass, about 4' high; its axis of symmetry appears to 
be inclined towards the west, and to be slightly concave towards the centre of the 
A group. 


B I, Distinctly visible, but woolly. 

B 2. There is a little black flaw in its place; it seems 
to be quite lost. 

B 3. Visible, but hazy. 

B 4. Clearly seen with a strong transmitted light. 

B 5. Distinctly visible, but hazy. 


1 ) I. Only just visible. 

1) 2. Its summit just visible. 

1) 3. Moderately well seen, though woolly. 
I) 4. Visible, but very woolly. 

U 5. I.o.st. 


A o.—About sy high. It appears to be a two-branched structure, the main stem 
of which has a slight concavity towards the centre of the A group, and is decidedly 
inclined from the radial towards the north-west. The western branch is slightly the 
longer, and rather more distinctly to be made out than the other. 


B I. Well seen, but on none of the negatives is it a 
marked feature. 

B 2. The western branch is just visible. 

B 3. Distinctly visible, but woolly. 

B 4. Its upper part is well seen on this negative. 

B 5. Visible, but hazy. 

D I. Visible, but exceedingly woolly. 

D 2. Visible, but very woolly; rather interfered with 
by streaks at its summit. 

D 3. Moderately well seen, though woolly. 

D 4. Moderately well seen, but very hazy; separated 


from A IT by a flaw at a height of about 5'. 

D 5. Almost lost; its form cannot be traced. 

J I. The group of structure formed by A 0, A tt, etc., 
is distinctly visible as a separate mass. Part of the summit 
and the northern curving edge of A 0 can be made out. 
Also the straight southern edge of A ?r, and the rift sepa¬ 
rating it from B o. 

J 2. There is not .so much extension as in J i; but the 
double summit of A 0, and its northern curving edge, can 
be well made out. 


A TT.—A slender, apparently straight ray, about i& high, inclined from the radial at 
an angle of about 25° towards the north-west It therefore appears to be nearly parallel 
with the lower part of A /8, A 7, and A 6 , Its south-eastern edge appears much the 
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sharpest; but this is perhaps by contrast with the bright field of the adjacent rift, of 


which it forms the north-western boundary. 

B I. Very distinctly visible. 

B 2. It seems quite lost on this plate. 

B 3. Faint, but' quite visible. At a height of about 
13' it is interrupted by a minute black flaw, which ex¬ 
tends into the rift. 

B 4. Very distinctly visible. 

B 5. Distinctly seen, but hazy. 

D I. Well seen. 


D 2. Distinctly visible. 

D 3. Well seen. 

D 4. Visible, but very hazy. 

D 5. Lost. 

J I. Visible, though interfered with by a flaw which 
runs parallel to it. 

J 2. Just traceable. 


Ayo. —A ray about 13' high; it appears to spring from behind A o-. Its south¬ 
eastern edge is the most definite, and is decidedly convex towards the central parts of 
the A group. It seems not improbable that A p and A o- may be two branches of a 
structure similar to A 0. 


B 1. Visible, but scarcely distinct from A o-. Very 
soft. 

B 2. Quite lost. 

B 3. Its south-eastern edge is just visible. 

B 4. Wen seen in this negative. 

. B 5. Visible, but very woolly. 


D I. Moderately weU seen, though hazy and merged 
with A O’. 

D 2. Visible, but very hazy. 

D 3. Distinctly visible, though merged with A a. 

D 4. Only just visible \ very foggy. 

D 5. Quite lost. 


A <r.—^About high, its upper part appears to be concave towards the centre 

of the A group, but it is much fainter than A p, 

B I. Just visible ; very woolly. 

B 2. A bright streak cuts across this part of the nega¬ 
tive ; it may possibly just be seen, but can be spoken of 
with no certainty. 

B 3. Barely visible; very hazy. 

B 4. Distinctly visible. 

B 5. Only just visible; very hazy. 


D I. Visible, though merged with A p, 

D 2. Lost. 

D 3. Visible, though merged with A p. 

D 4. Visible as a hazy mass, merged with A p. 
D 5. Lost. 


A T. —About ii' high. It appears to spring from behind A o,- and to be decidedly 
inclined from the radial towards the north-west. The whole is very faint 


D I. Distinctly visible. 

D 2. Lost 

D 3. Lost, or only just visible. 

D 4. Lost. 

D 5. Lost 

Ai^r.—A nebulous field, which appears to envelope the whole of the eastern division 
of the A group. It is best seen on the negatives by reflected light, and may thus be 
traced to a height of at least 18'. Its greatest extension is towards the east; north¬ 
ward it falls off in intensity, producing the appearance of a rift (which reaches to a 


B I. Only just traceable. 

B 2. Quite lost. 

B 3. Quite lost in a nebulous mass. 

B 4. Very distinctly seen on this negative. 
B 5, Just visible j but very faint. 
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depth of about 13') between it and the upper part of the central mass of the 
group. 


B I. Well seen. 

B 2. Quite lost. 

B 3. Visible, but interfered with at the summit by a 
photographic flaw. 

B 4. Well seen. 

B 5. Well seen. 

D I. Very great extension, though it is interfered 


with by a transparent channel parallel to the edge of the 
plate. 

D 2. Lost. 

D 3. Well seen. 

D 4. Well seen, though its upper part appears rather 
abruptly cut off. 

D 5. Lost. 


A —A curving structure, concave towards the centre of the A group; its summit 
becomes nebulous, and seems to lose itself in A 0, at a height of about 4'. 


B I. Well seen. 

B 2. Well seen on the background of a bright sky. 

B 3. Just traceable. 

B 4. Just visible, but very opaque. 

B 5. Distinctly visible, but its summit is interfered with 
by three dark patches. 


D I. Just traceable with a low power microscope, but 
very opaque. 

D 2. Jufrt traceable; very woolly. 

D 3. Only just traceable ; very opaque. 

D 4. Lost. 

D 5. Just traceable. 


A —A branching structure, nearly 5' high. Its eastern branch is the most 

distinct. 


B I. Very well seen. 

B 2. Visible. 

B 3, Distinctly visible. 

B 4. Well seen, especially with strong transmitted 
light. 

B 5. Visible, but hazy. 


D I. Visible, but woolly. 

1 ) 2. Traceable, but very woolly. 

1 ) 3. Only just traceable ; its summit is interfered with 
by a minute black flaw. 

D 4. Just traceable; very foggy. 

D 5. Possibly just traceable. 


Plate XII. 

B a. —An apparently straight ray, about 20' high. It appears to be nearly radial, or 


but slightly inclined towards the north. Its 
definite than the southern edge of A tt. It 
ray below the height of 6', where it appears 
of the A group. 

B I. Well seen in this negative. 

B 2. It appears to be quite lost. 

B 3. Distinctly seen, but its division from B /3 is not 
definite. 

B 4. The whole of the ray as given in the plate is well 
.seen; but in its upper part it appears divitled into two 
smaller parallel rays. As this detail has not been dis¬ 
tinctly made out in any other of the negatives, it has not 
been included in the general description. Its presence 
may, however, be suspected in B i, B $, and D 3. 

B 5. Well seen, though rather woolly. 


northern edge, which bounds the rift, is les.s 
is not distinctly recognizable as a separate 
to spring from behind the eastern boundary 

1 ) I. Distinctly visible; cut across obliquely by a 
brighter channel parallel to the edge of the plate. 

1 ) 2. Lost; its place is occupied by a flaw. 

D 3. Very well seen; it can be distinctly made out as 
double. 

D 4. Distinctly visible, though woolly. 

D 5. Lost. 

J I. Distinctly to be made out, though merged into a 
hazy mass with B / 3 . 

J 2. Lost. 
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B /8.—A nearly straight ray, about 20' high, apparently parallel to B a ; at a 
height of about 15' it rather markedly decreases in brightness. The whole is much 


fainter than B. a, and cannot (except on 
branch of B e. 

B I. Well seen, especially its upper part, 

B 2. Quite lost. 

B 3. Just visible ; very hazy. 

B 4. Well seen. 

B 5. Visible, but very hazy. 

B 7.— A branching structure, about 4' 
the radial towards the north. 

B I. Very well seen on this negative. 

B 2. Distinctly visible. • 

B 3. Just visible, but it can certainly be made out. 

B 4, Visible, but very opaque. 

B 5. Very well seeu. 


its southern edge) be traced below the 


D I. Only just visible, as distinct from B a. Seriously 
interfered with by the bright channel. 

D 2. Lost. 

D 3. Well seen. 

D 4. Distinctly visible, though hazy. 

D 5. Lost. 


high. Its stem is decidedly inclined from 


D I. Only its sumrnit is visible; the rest is lost in a 
dense mass, which reaches to a height of over 3'. 

D 2. Only just traceable ; very opaque. 

D 3. Just traceable. 

D 4. Lost. 


B S.—A branching structure, about 4 high. Its stem is decidedly inclined from the 
radial towards the north. Its southern branch appears to form a spur to B e, and its 
northern branch stretches out so as nearly to touch B 7. 


B I. Well, and probably best, seen in this negative. 

B 2. Very distinctly seen. 

B 3. Distinctly visible, though its outUne is woolly. 
It is cut across by a photographic defect. 

B4. Distinctly seen, though the photograph is so 
opaque that it needs a very bright light. 

B 5. Distinctly seen with a bright light 


D I. Its summit is visible above a dense mass, which 
stretches all along the moon’s eastern limb. 

D 2. Visible, but foggy. 

D 3. Distinctly visible, but woolly. 

D 4. Just traceable. 

D 5. Its stem is distinctly to be made out. 


B €.—A remarkable branching structure, which resembles in shape a very common 
type of solar prominence. Its southernmost branch extends to a height of about ii', 
and its northern to a height of about 9^'. Its stem at its lower part is double ; 
though, possibly, this appearance is due to a smaller branched structure lying in front 
of the great one. At a height of between 3' and 4' the two stems appear to join, and 
immediately above this a curved spur is thrown out towards the north, while towards 
the south a branch appears to extend upwards, and is seen as a darker mass upon the 
background of the great southern branch. The axis of symmetry of the whole structure 
is considerably inclined from the radial towards the north. A distinct double curvature 
may be traced about each of the edges of its two great branches. The northern one is 
not a simple homogeneous mass, but opaque details can be traced within it. The 
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most marked feature is a spur pointing upwards, near to the point where the northern 
branch turns sharply over and diverges from the southern branch. 


B I. The whole is well seen, especially its lower 
parts. 

B 2. Well seen, though hazy towards its summit. 
The double curvature comes out very markedly. 

B 3. All its parts are distinctly visible, although they 
are rather woolly, and the whole is cut across by a photo¬ 
graphic flaw. 

B 4. The whole well seen, 

B 5. The whole is well seen. 

D I. Well seen, though woolly. 

D 2. The whole is duslinctly visible, but its upper 


parts are not well made out. 

D 3. Well seen, though woolly. 

D 4. Visible, though all its details, except its double 
base and the division between the two great branches, are 
lost. 

1 ) 5. Visible, though even more hazy Uian in D 4. 

J I. Its summit is distinctly to be made out, as well as 
the curvature of the southern branch. 

J 2. A photographic flaw prevents the nonhem branch 
from being seen, but the southern branch is well shown. 


B 7 j ,—A nebulous field, apparently without structure, which appears to envelope 
the whole group B. .Tt is so opaque that, as seen by reflected light, even B e is 
undistinguishablc; it fades off gradually, and extends to its greatc.st height on the side 
towards the C group, where it can be traced to a height of about 20'. The bright 
arc which is described under the heading C ^ is clearly to be traced as interfering 
with the equal intensity of the field of B y. Towards the north an area of slightly 
greater intensity can be traced in most of the negatives. It fills the angle between the 
northern branch of D e and the upper part of D j 8 . 


B I. Well .seen. Its extension greatest in this nega¬ 
tive. 

B 2. Quite lost in the fogging of the plate. 

B 3. Not well seen. 

B 4. Well seen, but extension not great. 

B 5. Well seen ; considemble extension. 

D I. Well seen. Its extension is very great, but 
towards the north it is inteifered with by a bright 


channel parallel to the edge of the plate, and towards 
the south there is a somewhat darker area, above C 
which gives the appearance of a nebulous extension at the 
summit of C a. 

D 2. Small extension. It is interfered with towards 
the north by photographic flaws. 

I) 3. Well seen, though the extension is not great. 

1 ) 4. Extension is not quite so great as in D 3. 

3 ) 5. Lost. 


Plate XI. 

C a ,—A nearly straight ray, extending to a height of quite 25'. Its position with 
regard to C /3 makes it difficult to determine what is its axis of symmetry; but its 
general direction is not radial, and it appears to be inclined a few degrees towards the 
north. At a height of 15' it throws off two faint branches, which make an angle ol 
about 4S' with the main stem, and slightly curve away, one towards the north and the 
other towards the south. 


B I. Very well seen. 

B 2. Its lower part only just visible. 

B 3. Just visible, but foggy. Cut across obliquely by 

Royal Astron. Soc., Vol. XLI. 


a photograjjhic defect. The small branches are quite lost. 
B 4. Very well seen, though not so well as in B i. 

B 5. Very hazy, but visible. 


84 
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D I. At a height of about lo^ it is cut across obliquely 
by a narrow channel parallel to the edge of the plate. 
Its summit appears enveloped in a hazy doud, which can 
be traced to more than 40' from the moon’s limb. The 
faint branches axe quite visible. 

D 2. Only its lower part is visible, 
p 3. Moderately well seen; the faint branches are just 
traceable. 


D 4. Very woolly; the upper part is quite lost. 

D 5. Only the lower part is visible. 

J I. The three rays, C a, C ft C y, ai*e inei-ged in one 
common mass, which can be traced to a height of over 15'. 

J 2. A mass which evidently represents C a, C and 
C 7 merged in one is visible, but it cannot be traced so 
far as in J I. ‘ 


C —A long, straight ray, nearly radial, but slightly inclined towards the south. 
It extends to a height of quite 26', as seen by reflected light. 


B I. Well seen; greatest extension in this negative. 

B 2. Quite lost. 

B 3. Lost, or only just visible. It is greatly interfered 
with by a photographic defect, which passes obliquely 
across its place. 

B 4. Well seen. 

B 5. Scarcely visible as distinct from C a and C 7. 


D I. Its place is occupied by a bright streak parallel 
to the edge of the plate. 

D 2. Quite lost. 

D 3. Moderately well seen. 

D 4. Merged with C o and C y into a nebulous mass 
D 5. Possibly just traceable. 


C 7.—A.long, straight ray, decidedly inclined from the radial towards the south. It 
extends to a height of quite 26', as seen by reflected light. Seen by transmitted light, it 
appears to be rather longer and slightly more intense than C ^8. 


B I. Well seen; very distinctly divided from C ft 
B 2. Quite lost, ex-cept perhaps to a height of 10', to 
which a dark mass can be traced, whidi probably forms 
the base of C y and C ft 

B 3. Scarcely visible as distinct from C a and C 7. 

B 4, Well seen. 

B 5. Just visible, as distinct from C a and C 7. 


D I, Lost in a hazy mass, which extends parallel to the 
edge of the plate to a distance of more than 40' from the 
limb of the moon. 

D 2. Quite lost as a separate ray. 

D 3. Visible, but hazy. 

D 4. Lost as a separate ray. 

D 5. Lost. 


C 6 ,—A minute, bright spot, about 9' from the sun’s limb. It appears to encroach 
on the northern edge of C) 3 , and to touch the top of C 8. It is best seen upon the 


background of a clear sky.* 

B I. Distinctly visible. 

B 2. Distinctly visible, 

B 3. Distinctly visible, though not so dearly marked as 
in B I, £ 2, and B 4. 

B 4- Distinctly visible. 

B 5. Just visible. 


D I. Visible. 

D 2. Distinctly visible. 

D 3. Distinctly visible. 

D 4 Only just to be made out, and not with certainty. 
D 5. Only just visible. 

D6. Lost. 


C —A bright arc, about ij' "broad, with a radius of about & ; it appears to be 
concentric with C e, and is concave towards the sun. At its summit it is about 15' 

* For a further description of this bright spot and the concentric bright arcs C f, C ^7, which must have corres- *■ 
ponded to a dark object absorbing the light of the bright details of the corona, see the “ Monthly Notices,*’ vol. xxxiv., 
pp. 365-9, where it is suggested that the appearance may possibly have been due to a comet situated between the 
earth and the corona. 
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above the sun’s limb. On the south it cuts across C 7, C / 3 , C a, and on the north 
extends to a distance of about 4' on to the area of B 17. 


B 1. Very distinctly seen. • 

B 2. Quite lost. 

B 3. J ust visible. 

B 4. Very distinctly seen. 

B 5. Distinctly seen, though not sq clear as in B i and 

B4. 

D I. Visible through its central portions are interfered 
with by a streak. 


D 2. Just visible ; at first sight it appears to be traceable 
down as far as the southern branch of B e. But possibly 
this part of the curve is formed by a photographic defect* 
which gives a distinctly parabolic appearance to the arc. 

D 3. Distinctly visible. 

D 4. Distinctly visible. 

D 5. Lost. 

D 6. Lost. 


C 97.—The traces of a circular arc, much fainter than C It appears to be con¬ 
centric with C €, and has a radius of about 3'. The rays C a, C and C 7 can be 
distinctly traced through it, and appear almost to break it up into three bright spots. 
An outer concentric circular arc, with a radius of about lo', is also just visible, but as it 


can only be faintly traced on three of the 
give it separately in the catalogue. 

B I. Distinctly visible; the outer arc is also to be 
seen. 

B 2. Quite lost. 

B 3. Just li-aceable. 

B 4. 1 distinctly visible; the outer arc is also to be 
traced. 

B 5. Just visible with a good light. 


negatives, we have thought it best not to 

I'd I. Distinctly visible with a good light, though it is 
cut across by an opaque streak. 

I) 2. Just visible. 

.1)3. Distinctly visible; the outer arc is also to be 
traced. 

J) 4. Lost. 

I D 5. Lost. 


C S.—A curving structure, reaching to a height of about '/}/. Its northern'"edge is 
niclrkcdly concave towards B e, and its summit is pointed, and curves over so as to give 
an appearance of contrary flecturc. Its outline is rather indefinite, and it is not well 
shown on Plate xi. 


B I. Very distinctly seen ; there appears also to be 
another branch towards the south. 

B 2. Quite lost. 

B 3. Barely distinguishable. 

B 4. Well seen. 

B 5. Just visible. 


D I. Only just to be made out; very liazy. 
1)2. Very hazy; barely visible. 

1 ) 3. Well seen, especially its upper part. 
D 4. Lost, or only just visible. 

1)5. Quite lost. 

1 ) 6. Lost. 


C —An indefinite cloudy mass, about ii' high, from which the three rays C a, 
C jS, and C 7 appear to spring. Its general axis is inclined from the radial towards the 
south at an angle of about 10°. Its outline is very indefinite, and it is not well shown 
on Plate xi. 

D I. Moderately well seen> but interfered with on its • 
northern edge. 

D 2. Visible, but woolly. 

D 3. Visible; very woolly. 

D 4. Traceable; very hazy. 

D 5. Lost. 


B I. Well seen, although a flaw runs across its 
place. 

B 2. Distinctly seen. 

B 3^ Well seen, but hazy. 

B 4. Well .seen. 

B 5. Well seen, but vciy hazy. 
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C Q .—A two-branched structure, nearly 4' high; its stem is inclined from the radial 
towards the south at an angle of about 20°. Its two branches curl sharply over in 
opposite directions, and it appears to resemble A 0 , on a smaller scale. It can only 
be made out with a strong transmitted light. 


Bi. Distinctly seen. 

B 2. Its stem is distinctly seen, but its branches are 
very hazy. 

B 3. Just visible, but very foggy. 

B 4. Distinctly seen. 

B 5. Its place is occupied by two minute flaws, which 
make it difficult to recognize anything but its lowest por¬ 
tions. 


D I. Its lower part is quite lost in an opaque mass; 
possibly its upper part is just ti-aceablc ; its brandies are 
quite lost. 

D 2. Just visible. 

D 3. Visible, but very woolly. 

D4. Lost. 

D 5. Lost. 


C I,—K slightly curved slender ray, about i s' high ; its general axis has an incli¬ 
nation from the radial towards the south. It is concave towards the south, and its 
curvature is decidedly greatest in its upper part. 


B I. Well seen, though there is a flaw which, just 
obliterates its summit. 

B 2. Quite lost, although there is a foggy, indeflnite 
mass which appears to correspond to the three rays, C i, 
C ic, C X. 

B3. Visible, but very foggy. 

B4. Well seen. 

B 5. Easily seen, but fo^. 

D I. Only just visible as a separate ray. Owing to an 
opaque streak, which seems to take its rise from its 
summit, it has the appearance of turning over sharply 
towards the east The parallelism of the streak to the 
edge of the pls^e is best seen by reflected light. On the 


background of a clear sky the .summit of the ray C i may 
be distinctly traced as of greater intensity than the rest of 
the streak. 

D 2. Lost as a separate ray. 

D 3. Visible, but very woolly. 

D 4. Visible, but very hazy; it is cut across by the 
two concentric lines mentioned, in the general de.scription 
of plate 4. 

D 5. Just visible. 

J I. A mass representing C t, C and C X, merged in 
one, is distinctly recognizable. 

J 2. The mass visible in J i is here only just recog¬ 
nizable. 


C A nearly straight ray, about 2 d high ; its northern edge is more definite than 
Its southern; it appears slightly to bend over towards the south. Its general axi.s is not 
quite radial, but is slightly inclined towards the south. 


B 1. Veiy well seen, although it is nearly cut through 
at its summit by a flaw. Its extension is greatest as seen 
on this negative. 

B 2. All but its base is lost. 

B 3. Visible, but very foggy. 

® 4* cU seen except its su mm it, which i^ interfered 
with by a minute photographic flaw. 

B 5. Well seen, but hazy. 

C 3 l—A very faint ray, about i8' high ; 
just at its summit, as separate from C k. 

B I. Scarcely separable fiom C jc. 

B 2. Quite lost. 

B 3. Quite merged in C jc. 

B4. WeUseen. 

5. Well seen, though somewhat hazy. 


D I. Well seen, though there is a mi mile dark marking 
towards its summit, which gives Ibc apjicarancc (^f a spur 
branching towards the south; but, as tlii.s cannot be 
traced on any other of the negatives, it i.s probably duo to 
a photographic flaw. 

D 2. Lost as a separate ray. 

D 3. Visible as a separate ray. 

D 4, Almost lost as a sepai'ate ray. 

D 5 . Almost lost as a separate ray ; very hazy. 

it is hardly to be distinguished, except 

D I, Scarcely distinguishable from C k, 

D 2. Quite lost as a separate my. 

D 3. Only just distinguishable^ 

D 4« Lost, 

D5. l.ost. 
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C fi .—A two-branched structure, nearly high. Its stem is still more inclined from 
the radial than that of C d, and its inclination is also towards the south. Its two branches 
are about on the same level, the southern one being slightly the larger. They curl over 
so as to be hook-shaped. Its stem appears to be broader at the base, and double. It is 
best seen by very strong transmitted light. 


B I. Very well seen in this negative. 
B 2. Well seen, but hazy, 

B 3. Visible, but hazy. 

B 4. Very well seen. 

B 5. Well seen. 


D I. Its summit is only just visible above a dense 
opaque mass. 

I) 2. Only just visible; very foggy. 

I) 3. Visible, but very hazy. 

D 4. Perhaps just traceable. 

D 5. Lost. 


C V .—A pointed, apparently radial, straight ray, about 15' high, with a strong trans¬ 
mitted light; it may be traced nearly down to the limb, where it appears to spring from 
behind D )8. At a height of s' above the limb, it has a breadth of about 3^. Its outline 


is isosceles, and its northern edge appears t< 

B 1. Well seen. 

B 2. Seems to be quite lost. 

B 3. Visible, but very hazy. 

B 4. Well seen, 

B 5. Well seen, but very woolly. 

1 ) I. Well seen, but tho area between it and C X is 
filled by a partially <.)paciuG streak, which can be traced 


be more sharply defined than its southern. 

ill a direction parallel to the edge of the plate for a 
distance of more than 40' from the moon’s limb. 

1) 2. Its summit is just visible. 

1)3. Visible, but woolly. 

1)4. Quite visible; cut across by the concentric streaks- 
1 ) 5. Just visible ; very hazy. 

J I. Its summit is distinctly traceable. 

J 2. Not so well seen as in J X. 


C —A very faint ray, about 17' high, apparently springing from behind C v, and 
inclined from the radial towards the south. 


B I. Best seen on this negative. 
B 2. (^iiitc lost. 

B 3. (^uitc lost. 

B 4. Visible, but not well seen. 
B 5. Well seen, but very hazy. 


I) I. Quite lost. 

I) 2. Quite lost. 

1) 3. liOst, or only just traceable 

I ) 4. Possibly just traceable ; its place is cut across by 
two bright concentric streaks. 

J) 5. Lost, 


Tlatk XIIL 

D a.— A faint ray, about \f high; clearly separated from C | by a narrow rift. It is 
decidedly inclined from the radial towards the south, so as to be nearly parallel with the 


axis of the D group. 

’ B I. Best seen on this negative. 

B 2. Quite lost. 

B 3. Very foggy ; perhaps just seen. 

B4. Well seen. 

B 5. Well seen, but slightly hazy. 

I) I. Quite lost, owing to a transparent streak. I’os- 
sibly its upper part may just be seen. 


I) 2. I.,ost. 

1)3. Faintly visible. 

B 4. Jwost. 

D 5. Lost. 

J I. Lost, or possibly visible as merged with D jS and 

Dt- 

J 2. Much as in J i, though the extension is not so great. 
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D ) 3 .—A remarkably definite narrow ray, which reaches a height of about i6'. It is 
nearly straight, and inclined from the radial towards the south at an angle of quite 
30°, so as to appear parallel to the axis of the D group. It springs from a broad 
base whose curved outline can be traced nearly down to the moon’s limb, and appears 
to lie in front of the base of C v. Towards its summit it divides into two slightly 
spreading and nearly equal branches, which can be traced as slightly convex to one 
another for a distance of 3'. The southern branch is slightly the longer. 


B I. Best seen in this negative. 

B 2. Its spreading lower part is well seen, but its 
upper portion is quite lost. 

B 3- Moderately well seen except at its sumnoit, where 
there is a flaw at the place where the ray branches. 

B 4. Well seen, though woolly at its summit. 

B5. Well seen. 

P I. Moderately well seen, though its swelling base 
and the branches at its summit are lost. 


D 2. Visible, but very woolly; its ba.se and suiiimit 
are lost. 

D 3. Moderately well seen, though woolly; its T)ranch- 
ing summit is lost. 

D 4. Just visible, but very woolly; its summit is (piite lost. 

D 5. Its base is visible. 

J I. Only just visible as distinct from D y ; its base 
and summit are quite lost. 

J 2. It is more distinctly separated from D y than in J i. 


D 7.—A slightly curved ray, which reaches a height of 22'. It is nearly parallel to 
D A and springs from a somewhat similar swelling base. Its southern edge is much the 
most definite, except towards the summit, where its northern edge is more distinct. At 
a height of about 9' it is crossed by D S, which can be distinctly traced either throuch 


or upon It; 

B I. Very well seen on this negative. 

B 2. Only its base is visible. 

B 3. Moderately well seen, though hazy. 

B 4. Very well seen, though it is apparently separated 
into two parallel ra}'s in its upper parts, which cannot be 
traced in the other negatives. 

B 5. Very well seen. 

D I. Its base is lost, but its upper parts are well seen. 


D 2. Very woolly; its base and summit arc both lost. 
D 3. Very woolly ; its base is quite lost. 

Traceable, but woolly; the southern edge of its 
base is moderately well seen. 

D 5. Its base is moderately well seen. 

J I. Scarcely visible as a separate ray. 

J 2. The extension is not so great as in J i. 


D S. —A slightly curved ray, about 12J' high, 
radial towards the easl^ and at a height of about 9^ it 
far as the southern branch of D 


B I. Well in this negative. 

B 2. Only the base can be seen; it is distinctly recog¬ 
nizable as double. 

B 3. Visible, though hazy. 

B 4, Moderately well seen, but very opaque at its base. 
B 5. Moderately well seen, though very hazy. 

D I. Visible, but very hazy, and opaque at the base. 


It is decidedly inclined from the 
crosses D 7, and can be traced as 

D 2. Visible, but very woolly. 

D 3. Visible, very woolly. 

D 4. Visible, but foggy. 

D 5. Distinctly visible, though hazy. 

J I. Traceable just below where it crosses D 7. 

^ J 2. Just traceable, though not so well seen as in 
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D 6.—A vety faint ray, about 19' high; it appears to be nearly parallel to the upper 
part of D y, and is consequently inclined from the radial towards the south. 


B I. Well, perhaps best, seen in this negative. 

B 2. Lost. 

B 3. Lost, probably in consequence of a dense oblique 
marking parallel to the edge of F 3 . 

B 4. Well seen. 

B 5. Just distinguishable. 


D I. Barely distinguishable. 
D 2. Lost. 

D 3. Lost as a separate ray. 
D 4. Lost as a separate ray. 
D 5. Lost. 


D —A very faint ray, about i8' high. It is somewhat narrower than D e, but 
nearly parallel to it, and of about the same intensity. 


B I. Well seen. 

B 2. Lost. 

B 3. Lost as a separate ray. 

B 4. Moderately well seen. 

B 5. Well seen, though hazy. 


D I. Quite visible, though foggy. 
D 2. Lost. 

D 3. Lost as a separate ray. 

D 4. Lost as a separate ray. 

D 5. Lost. 


D 97.— A triangular mass, about 9' high; its eastern edge is pretty sharply defined 
above the point where it crosses D 8, but its western edge is very indefinite. 


B I. Well seen. 

B 2. Its eastern edge is visible. 

B 3. Visil)lc, but hazy. 

B 4. Well seen. 

B 5. Visible, but very hazy, 

D I. Well seen. 

D 2. Its eastern edge is‘ visible jast above where it 
crosses B 8. 


D 3. Traceable, but woolly. 

D 4. Tracealde, but very woolly. 

D 5. Its eastern edge, just above where it crosses B 8, 
is just visible. 

J I. Just traceable. 

J 2. Lost. 


D 6 ,—A very faint triangular mass, whose delicate pointed summit can be traced to 
a height of 19'. At a height of about 14' it is crossed by the upper part of D v, which 
gives the appearance of another triangular mass of greater intensity within D 6 . 


B I. Well seen. 

B 2. Lost. 

B 3. Just visible, though its summit is lost. 
B 4. Well seen. 

B 5. Well seen, especially its eastern edge. 


D I. Just traceable. 

D 2. Lost. 

D 3. Just traceable. 

D 4. Ix)st, though perhaps the lower part of its eastern 
edge is traceable, 

D 5. Lost. 


D L ,—A nearly opaque mass, or small ray, about 3' high; its pointed summit curves 
towards the west so as to be nearly horizontal. It appears to spring from a broad 
spreading base, and its axis of symmetry is very decidedly inclined from the radial 
towards the west. 


B I. Well seen. 

B 2. Moderately well seen, but faint. 

B 3. Lost. 

B 4. Well seen, though not so sharp as in B i. 
B .5. Only its base is visible. 


D I. Just traceable. 
D 2. Quite visible. 
D 3. Just traceable, 
D 4. Lost. 

D 5. Lost. 
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D itf.—A very small curving ray, which bends over in the direction of D l, 
about ly in height. 


B I. "Wdl seen on this negative, though it appears to 
be divided into two. 

B 2. Only just visible; very faint* 

B 3. Lost. 

B4, Moderately well seen. 

B 5. Just visible. 


D I. Lpst. 
D 2. Lost. 
D 3. Lost. 
D 4. Lost. 
D 5. Lost. 


It is only 


D X.—A curved ray, which reaches a height of about 4^. At flie height of 2' it 
appears to split into two branches, the more easterly one of which curves over until 
it nearly touches D t. Both of the branches are concave towards the axis of the D 
group. 


B I. WeU seen. 

B 2. Moderately well seen. 

B 3. Only just traceable. 

B 4. Moderately well seen. 

B 5. Just traceable; very hazy* 


D I. Traceable. 

D 2. Lost 

D 3. Lost, or only just traceable. 
D4. Lost 
D 5. Lost 


D /tt.—^A curved ray, about 6^' high; it is concave towards the axis of the D group, 
and evidently similar in character to the details D X and D v. It appears to be forked 
at its summit. 


B r. Well seen. 

B 2. Just visible. 

B 3. Lost, 

B 4. Moderately well seen. 

B 5. Visible, though hazy j its summit is interfered with 
by an opaque flaw. 


D I. Visible, though woolly. 

D 2. Lost. 

D 3, Only just traceable; exceedingly woolly. 
D4. Lost. 

D 5. Lost. 


D V ,—^A remarkable curving structure, which reaches to a height of I3^ It is 
concave towards the axis of the D group, and its curvature is decidedly greater towards 
its summit. The general direction of its stem is markedly inclined from the radial 
towards the east. At a height of about 8' it splits up into two branches, and both of 
these branches appear to be double towards their extremities. The whole of its 
summit is, however, very hazy, 

B I. Well seen. 

B 2. Lost. 

B 3. Visible, though veiy hazy; the branching character 
of its summit is quite lost 

B 4. Moderately wdl seen. 

B 5. Visible, though very hazy. 

D I. Visible as a curving nebulous 

^ ^ triangular mass, with a delicate pointed summit, which reaches to a height 

of 19'. It appears to be of the same character as D though much more opaque. 


D 3. Visible as a curving nebulous mass; its branched 
character is only just traceable. 

D 4. Lost, or possibly just traceable. 

D 5. Quite lost as a separate ray, though its curved 
southern edge is distinctly seen forming the edge of the 
great southern rift, D f being quite lost. 
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B I. Well seen. 

B 2. Lost. 

B 3. Visible, but hazy. 

B 4, Well seen, 

B 5. Well seen, tliough hazy. 


D I. Well seen. 

D 2. Part of its southern edge is just traceable. 
D 3. Moderately well seen. 

D 4. Traceable, but vei*y hazy. 

D 5. Lost. 


D 0.—A curving ray, which forms the eastern boundary of the great southern rift 
Its western edge shows a very marked double curvature, and its eastern edge, though 
less definite than its western, is distinctly concave towards the axis of the D group. 
Its general axis of symmetry is very decidedly inclined from the radial towards .the 
east. At a height of &, on the side next the rift, is a delicate spur, which appears 
again to merge with the main stem at a height of about 10'. 


B I. Well fjcen; the spur is particularly well seen on 
this negative. 

B 2. The upper part and the spur are quite lost. 

B 3. Visible, but hazy. The spur is, however, distinctly 
to be traced. 

B 4. Moderately well seen. 

B 5. Moderately well seen. 

D I. Moderately well seen, though woolly; the siuir 
can only just be traced. 


D 2. Very woolly; its upper part is interfered with by 
a streak; the spur is quite lost. 

D 3. Veiy woolly; the spur is quite lost. 

D 4. Lost as a separate detail. 

D 5. Quite lost as a separate detail. 

J I. Not visible as a separate ray, but the curvature 
of its western edge is well marked. 

J 2. Not so much extension as in J i. 


Plate XIV. 

E o,—An opaque mass, about 3' high; its general axis is inclined from the radial 
towards the west at an angle of quite 40°. 

B I. Well seen. 

B 2. Well seen. 

B 3. Well seen. 

B 4. Very opaque, but visible* 

B 5, Well seen. 

D I. Its summit is visible, but its stem is lost in the 
general opacity. 


1^ 2 . Just traceable. 

D 3. Only just traceable. 

D 4. Lost. 

D 5. Lost. 

J I. Lost* 

J 2, Its summit is quite visible 


E / 3 .—A delicate double ray, which appears to spring from behind E a. Its two 
slightly diverging branches reach to a height of about 5'. 


B I. Best seen in this'negative. 
B 2. Lost. 

B 3. Visible ; merged together, 
B 4. Well seen. 

B 5. Lost. 


D I. Lost. 
D 2. Lost. 
D 3. Lost. 
D 4. Lost. 
D 5. Lost. 


E 7.—A nebulous ray, which can be traced to a height of 13'. For some little 
distance above the summit of E a it appears double. Its general axis is slightly 
inclined from the radial towards the east, and is remarkably parallel to E S and E /8. 
Royal Astron. Soc. Vol. XLI. 85 
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B I. Well seen. 

B 2. Its lower part is traceable, but not as double. 

B 3. Very hazy; the two rays are merged into one. 
B4. Well seen. Just above G a it appears to be 
divided into three rays. 

B 5. Visible, but very woolly. It is interfered with by 
a photographic flaw at a height of about 6'. 


D I. Visible as a single nebulous ray, distinctly sq^anitc 
from G 5 . 

D 2. Lost on its lower part; is just visible as seiiarate 
from G 5 . 

D 3. Lost as a separate ray. 

D 4. Lost. 

D 5. Lost 


E S,—very definite, slender ray, reaching to a height of about 16'; it is inclined 
from the radial at an angle of about 10° towards the east. Its edges jare remarkably 
sharp, except within a few minutes of its summit, where it becomes somewhat nebulous, 
more especially on its western side. It appears to spring from a swelling base, somewhat 
like that of D jS. 


B I. Well seen. 

B 2, Only visible to a height of about 5'. 
B 3. Visible, but very hazy. 

B 4. Well seen. 

B 5. Well seen, but rather hazy. 


D I. Visible, but hazy. 

D 2. Traceable to a height of about loT. 
D 3. Lost, or only just traceable. 

D 4. Lost. 

D 5. ]^st. 


® —A. broad and rather spreading ray, which can be traced by reflected light to 
a height of Its edges appear decidedly darker than its central portions, and they 
might almost be regarded as separate rays. Both of them are slightly curved, so as to 

be concave, towards the F group; but the curvature of the western edge is the most 
marked. 

B I. Wdl seen. 

B 2. Only the lower portions of the two dark edges 
are visible. 

B 3» Juii visible; very hazy. 

B4. Weil seen. 

B 5. Well seen, though rather hazy. 

D I. Moderately well seen, though woolly. 


D 2. Only its lower part is visible. 

B 3. Visible, but very woolly, 

D 4, Lost as a separate ray, 

D 5. Lost. 

J I, Not visible as a separate ray. 

J 2. The division between it and the II group is dis¬ 
tinctly traceable. 


rLATE XV. 


t forms the eastern edge of the F group. It is concave 

a heio-ht of about o' At a b * r ? very indefinite, and cannot be traced above 


B I. Well seen. 

B2. Only its broad base is \’isible. 

B 3. Visible, but hazy. 

B 4. Well seen. 

B 5. WeU seen. 


B I. Just visible as a separate ray. 
B2. Possibly just visible. 

B 3. Just visible as a separate ray. 
B 4. Lost, or only just visible. 

B 5. Lost. 
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F —A very faint branching structure, which extends to a height of about 10'. Its 
stem is very indistinct, and it is difficult to determine its outline with certainty ; but it 
appears to be slightly concave towards the axis of the F group, and to be inclined from 
the radial towards the east. The two branches do not curve away from one another as 
in the branching structures of the B group, but are inclined to one another at an angle 
of about 45°, and are slightly concave to each other. 


B I. Very well seen. 

B 2. Its lower part is traceable. 

B 3. Traceable, but very hazy. 

B 4. Well seen, though it is cut across by a streak. 
B 5. Moderately well seen, but hazy. 


D I. Quite visible, but very woolly. 

D 2. Its lower part and eastern branch is visible, but 
it is cut across by streaks above. 

D 3. Distinctly visible, though woolly. 

D 4. Possibly just traceable. 

D $. Lost. 


F 7.— A faint branching structure, very similar to F It also extends to a height 
of about 10'. But its stem is nearly radial, and is somewhat thicker than the stem of 
F/ 3 . 


B X. Well seen. 

B 2. Its lower part is moderately well seen. 

B 3. Quite visible, but hazy. 

B 4, Well seen, but its western branch is much inter¬ 
fered with by an ojiaciue streak. 

B 5. Modemlcly well seen, except the weslern branch, 
which is scarcely traceable. 


D I. Its stem is very opa(pic and distinctly seen, but 
its branches are almost lost. 

D 2. Us stem is visible as a broad dark ma.ss, but its 
summit is interfered with by streaks. 

1)3. Its branches seem (juile lost, but its stem is 
visible as a dark mass. 

1)4. Just traceable. 

D 5. Possibly just traceable. 


F 8.—A very small curving ray, not quite 3' high. Its general axis is inclined from 
the radial towards the south, and it is concave towards the axis of the F group. It 
appears broad at its base, and is probably double, there being a still smaller curving ray 
to the south of it. 


B I. Well seen. 

B 2. Visil)le. 

B 3. Just traceable. 

B 4. Well seen, but oj)a«jue. 

B 5. Traceable, though woolly. 


1 ) I. Quite lost, by reason of a remarkable black flaw. 
I) 2. (Juite traceable. 

1)3. just traceable. 

1 ) Lost as a separate ray. 

I) 5. Lost as a separate ray, though amass representing 
5 , e, f is clearly seen. 


F e.—A curving ray, nearly 4' high. It is concave towards the axis of the F group, 
and is inclined from the radial towards the south. It is somewhat nebulous at its 
summit, and seems intimately connected with F 8 and F f. 


B I. Well seen. 

B 2. Visible, though very faint. 
B 3. Visible, but vciy hazy. 

B 4. Veiy well seen. 

B 5. Visible, though hazy. 


I) I. Just distinguishable as a separate ray. 
1 .) 2. Quite visible. 

I) 3. Traceable, but very woolly. 

D 4. Lost as a separate ray. 

D 5. Quite lost as a separate ray. 
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F ^curving ray, forked at its summit, nearly / high; concave towards the axis 
of the F group,, and decidedly inclined from the radial towards the south. 


B I. Well seen. 

B 2. Well seen, but faint. 

B 3. Well seen, though hazy. 

B 4. Well seen; 

B 5. Well seen, though hazy. 

D i; Barely visible as a separate ray; its forked sum¬ 
mit is, however, traceable. 

D 2, Moderately well seen, though woolly. 


D 3. Its forked summit is visible, but below it is barely 
traceable as a separate ray. 

D 4. Lost as a separate ray. 

D 5. Quite lost as a separate ray, 

J I. Its western edge is quite traceable, and also part 
of the contour of the mass formed of 5 , e, and f, merged 
into one. 

J 2. Rather better seen than in J i ; it is, however, 
not visible as a separate ray. 


F 7.— A curving ray, which reaches a height of more than 15^ It is con'cave towards 
the axis of the F group, and curves over much more rapidly towards its summit. 
Its general direction is decidedly inclined from the radial towards the south. At a 
height of about 8' a delicate straight spur branches off from its western edge, and 
reaches a height of nearly I2^ Above the spur it becomes nebulous on both its eastern 
and western edges; but a delicate curving stem can be traced through it, which branches 
towards its summit 


B I. Very well seen. 

B 2. Distinctly visible to a height of about S'. 

B 3. Very hazy ; towards the summit the spur is 
lost 

B 4- Moderately wdl seen. 

B 5. Moderately well seen, though hazy. 

D I. Visible, though very woolly. 

D 2. Its summit is completely lost. 


D 3. Moderately well seen,- though hazy j its forked 
summit is lost. 

D 4. Its general outline is visible, though very hazy. 

D 5. The outline of its lower part is traceable. 

J I. Its general outline is quite traceable, though the 
forked summit is of course lost. 

J 2. Its lower part is recognizable, though it is not so 
well seen as in J i. 


F 0 .—A nebulous field, which envelopes all the details of the F group except By 
reflected light it can be traced to a height of quite 26^. Its greatest extension is at the 
centre of the group ; on either side it falls off pretty symmetrically, and very rapidly. 


B I. Very well seen. 

B 2. Lost, or only quite its lower part is visible. 

B 3. Owing to the fogging of the plate its outline can¬ 
not be traced, but it evidently has considerable extension. 
B 4. "Well seen. 

B 5. Well seen, though the background is hazy. 

D I. Well seen, but cutoff very abruptly above. 


D 2. Interfered with by photographic flaws. 

D 3. Well seen. 

D 4, Moderately well seen. 

D 5. Its extension is very small, about 15' at most. 

J I. Moderately well seen; it has an extension of 
more than 15'. 

J 2. Not so well seen as in J i. 


F 4,—A straight, nearly radial ray, about 20' high. Its eastern edge seems the more 
sharply defined, though this is possibly by contrast with the narrow rift which separates 
it from G a, which can be traced to within 8' of the same limb. 
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B I. Well seen. 

B 2. Its lower part is visible. 

B 3. Traceable, though very hazy. 

B 4. Well seen. 

B 5. Well seen, though rather hazy. 

D I. Quite visible, though woolly; rather abruptly 
cut oiEf at its summit. 


D 2. Only just traceable. 

D 3. Moderately well seen, though woolly. 
D 4. Just traceable. 

D 5. Lost. 

J I. Lost. 

J 2. Lost. 


Plate XVI. 


G a.—A nearly straight, double, pointed ray, which reaches a height of about 21'. It 
is not quite radial, but inclined a few degrees towards the south. It has the appearance 
of being composed of two rays, the northern one of which is narrow and divides into 
two delicate and slightly divergent branches at a height of about 15'. The southern ray 
is broader and fainter, and its axis is slightly inclined towards the axis of the northern 
forked ray. 


B I. Very well seen. 

B 2. Lost. 

B 3. Lost, though llic southeni edge is traceable. 

B 4. Well seen. 

B 5. Well seen, though hazy. 

D I. Quite visible; but very woolly in its lower parts, 
and faint above. 

D 2. Lost. 


D 3. Visible, but its summit is almost lost. 

D 4. Its lower parts are just traceable; above, it is 
interfered with by a flaw. 

D 5. Lost. 

J I. Just visible; its southern edge is moderately dis¬ 
tinct in contrast with the rift. 

J 2. Lost. 


G yS.—A very faint, apparently straight ray, which reaches a height of 22'. Its 
general direction is parallel to a, and it is therefore distinctly inclined from the radial 
towards the south. It is only traceable as a separate ray above where it crosses y. 


n I. Well seen. 

B 2. I^ost. 

B 3. Lost. 

B 4. Well seen, though vciy faint. 

B 5. Well seen, though rather hazy. 


D I. Its upper part is visible; below it is cut across 
by a streak. * 

D 2. Lost. 

D 3. Just traceable. 

D 4, Lost. D 5. Lost. 


G 7.—A nebulous, broad ray, whose axis is inclined from the radial towards the 
north. It extends to a height of more than 21'. Its southern edge is more marked 
than its northern, and can be traced down as far as the lower part of F 7;. On the north 
it is separated from the southern branch of S by a narrow rift. 


B I. Well seen. 

B 2. All but the lower part of its northern edge is 
lost. 

B 3. Lost. 

B 4- Well seen; its northern edge is very soft. 

B 5. Modemtely well seen, though hazy. 


D I. Its place is cut across by a transparent rift, which 
makes it difficult to recognize it. 

D 2. Lost. 

D 3. Quite traceable, as in B 4 and B 5 ; its northern 
edge is very soft. 

D 4. Lost. D 5. Lost. 


G S.—A forked ray, partly superposed upon G y. Its southern branch is nearly in the 
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same straight line with its main stem, and is slightly inclined from the radial towards the 
south. Its southern branch springs from the main stem at a height of about i i', and is 
inclined at an angle of about 30° to the northern branch. The whole reaches a height of 
about 20', and is only seen with difficulty. 


B t. Moderately well seen, but faint 
B 2. Only its lower part can be made out 
B3. Lost 
B4. Well seen. 

B 5. Moderately well seen 

D 1, Lost. 


D 2. Lost. 

I) 3. Moderately well seen, though its southern branch 
appears double. 

D 4. Its stem and northern branch are distinctly 
visible. 

B 5* Ifs stem is distinctly traceable. 


G —A narrow, nearly straight ray, which extends to a height of about 19^ It is 
inclined from the radial about 10' towards the north. At a height of about 14' it appears 
to give off a Somewhat thick and cloudy spur towards the north. To the south it is 


separated from the northern branch of 8 by 

Bi. Well seen. 

B 2. Its lower parts are moderately well seen. 

B 3. Only its base is visible. 

B 4. Very well seen. 

B 5, Visible, though, somewhat hazy. 

I) I. Moderatdy well seen. 

D 2. Moderately well seen, though woolly. 


narrow rift. 

D 3. Moderately well seen. 

D 4. Well seen, though rather hazy. 

D 5. Visible, though very hazy. 

J I. G €, 17, and { are seen merged together, as into a 
conical mass. 

J 2. The mass visible in J i is distinctly seen to be 
divided into three. 


G —A nearly straight, broad, and rather opaque ray, which reaches to a height of 
about 13'. At a height of about 8' it divides into branches, which diverge from one 
another at an angle of about 20°; the two branches are, however, very indefinite. 


B I. Well seen. 

B 2. Its base is only just distinguishable as much 
fainter than the bases of 97 and e. 

B 3. Just visible, though very faint 
B4. Well seen. 

B 5- Visible, though very hazy; the northern branch 
is lost. 

D I. Lost, or possibly just traceable. 


D 2. Visible, though very woolly. 

D 3. Traceable, though very woolly; the branches are 
lost 

D 4. Visible, though hazy. 

D 5. Distinctly traceable. 

J I. Not visible as a separate ray. 

J 2. Distmctly visible as a separate ray; possibly its 
forked summit may be traced. 


G17.—A somewhat opaque, nearly radial ray, which extends to a height of about 12'. 
On its southern edge, extending to a height of 3' or 4', is a small spur, concave towards 
the south. 


B I. Well seen. 

B 2. Its lower part and the spur are well seeiu 
B 3. Its lower part and the spur are just visible. 

B 4. Well seen, though rather opaque at its base. 

B 5. Its base and the spur are just distinguishable; 
but owing to the streaks caused by the movement of the 
instrument, its upper part is quite lost. 


D I. Visible, though very woolly. 

D 2. Visible, but very woolly. 

D 3. Moderately weU seen, though woolly. 

D 4. Visible, though v^ hazy. 

D 5. Its lower part is visible, though very foggy; the 
spur is quite lost. 
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G 6 .—A veiy faint ray, which reaches a height of quite 26'. Only its upper part is 
visible, but it has the appearance of being a straight and very nearly radial ray. 


B I. Very well seen. 

B 2. Lost. 

B 3. Lost. 

B 4. Moderately well seen. 
B 5. Moderately well seen. 


D I. Moderately well seen, thoujjh it is cut across just 
above y by an oblique channel. 


D 2. Lost. 

D 3. Traceable; merged with jS. 
D 4. Lost. 

D 5. Lost. 


G t.—A faint ray, which extends to a height of about 20'. Only its summit above e 
and f is visible. Its northern edge is pretty sharply defined, and considerably inclined 
from the radial towards the south. 

D I. Lost. 

D 2. Lost, or only just traceable. 

D 3. Apparently cut across towards the south by a 
bright channel. 

D 4. Lost, or only partly traceable. 

1 ) 5. Lost. 


B I. Well seen. 

B 2. Lost. 

B 3. Lost. 

B 4. Moderately well seen. 

B 5. Lost, or only just visible. 


G tc .— A faint ray, which extends to a height of about 20'. It is of about the same 
intensity as £. Only its summit is visible; its southern edge is pretty sharply defined, 
and is considerably inclined from the radial towards the north. Its northern edge is 
sharply defined and nearly radial. 


B I. Very well seen. 

B 2. Lost. 

B 3. Lost. 

B 4. Well seen. 

B 5. Lost, owing to the slipping of the plate. 


D I. I/jst. 

1 ) 2. Lost, or possibly ti’aceal>le. 
D 3. Moderately well seen. 

D 4. Lost. 

D 5. Lost. 


G X.—A long straight ray, reaching to a height of about 20'. It is but slightly 
inclined from the radial towards the south. Its southern edge is most marked near its 
base, and between it and 97 there is a faint spur, reaching to a height of 7', 


B I. Well seen. 

B 2. Its upper part is lost, l)ut its base and the spur 
are well seen. 

B 3. Its lower part is just li-accable. 

B 4. Well seen. 

B 5. Lost. 

D I. Well seen, though somewhat woolly. 

D 2. Its upper part is lost; the spur is only just 
distinguishable. 


I) 3. Visible, though very woolly. 

1 ) 4. Visible, though very hazy. 

D 5. Its lower part is visible, though veiy hazy; the 
spur is lost. 

J I. An opaiiue mass, evidently composed of X, f(,nnd v 
mcrgetl in one ; is distinctly recognizable, and pos.sibly \ 
is just distinguishable as a separate ray. 

J 2. The mass representing X, ^ and v is distinctly 
visible. 


G /4.—A straight and rather slender ray, which can, be traced to a height of 22'. It 
has the appearance of springing from the same base as \. Below a height of ic/ it 
appears merged with X, so that only its northern edge can be distinguished. 
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B I. Well seen. 

B 2. Lost, or possibly its base is seen meiged with X. 

B 3. Lost 

B 4. Lost, or only just visible, in. consequence of an 
opaque streak. 

B 5. Lost 

D I, Visible j merged with \ 

G V .—A long straight ray, reaching to a 
from the radial towards the south. It is s 
below. At a height of about 13' it is lost 
also covers the lower parts of ji and X. 
towards fi. Its base cannot be distinctly 
near to tt. 

B I, Very well seen. 

B 2, Its lower part is visible. 

B3. Lost 

B 4. Well seeiu 

B 5. Lost, owing to the slipping of the plate. 

D I. Modemtely well seen. 

X) 2. Lost above where it crosses though visible just 
below. 


D 2. Lost 

D 3. Moderately well seen. 

D 4. Scarcely visible as separate from X. 

D 5. Visible; merged with X. 

J I. Possibly just distinguishable os separate rom X 
and V, 

J 2. -Merged with X and v, 

height of quite 25'. It is decidedly inclined 
eparated from /4 by a gap which is broadest 
in a triangular-shaped opaque mass, which 
It is decidedly inclined away from cr and 
traced, but it probably springs from tt, or 

D 3. Visible below where it crosses f. 

D 4. Its lower part is visible, but very liazy. 

D 5. Lost, or only just traceable. 

J I. Just distinguishable as a separate ray. 

J 2. Only traceable as merged with the lower parts of 
X, ju, ando'. 


O long ray, very markedly inclined from the radial towards the north. It 

can be traced to a height of 22'. Above where it crosses v its southern edge is pretty 
definitely marked, though it is decidedly fainter than v. It has the appearance of 
springing from a point to the south of the base of n It is not well shown in Plate xvi. 


B I. Well seefn. 

B2. Lost. 

B 3. Lost 

B 4. Moderately well seen. 

B 5. Lost, owing to the slipping of the plate. 

D I. Moderately well seen. 

D 2. Lost above where it crosses v. 


D 3. Lost, or only just visible above where it crosses v. 
D 4 Its southern edge below, where it crosses y, is 
visible. 

D 5. Lost. 

J I. Its southern edge, below where it crosses y, is 
distinctly visible. 

J 2. NTot quite so well seen as in J i. 


G 0.—A small curving mass, which reaches a height of about 3'. It has a broad 
base and a pointed summit, which curves over rather sharply towards the south. 


B I. Well seen. Its summit has the appearance of 
being double, with two branches curving over in opposite 
directions. 

B2. Well seen, 

B 3. Lost. 

B4. Well seen. 


D I. Moderately well seen. 
D 2. Moderately well seen. 
D 3. Well seen. 

D 4. Just traceable, 

D 5. Lost 


B 5. Lost 
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G IT .—small curving mass, or ray, very similar in form to 0; it reaches a height of 
about 4'; it appears to be divided into two masses, each concave towards the south. 


B I. Well seen. 

B 2. Well seen. 

B 3. Visible, though very hazy. 

B 4. Distinctly visible, thougli very opaque. 
B 5. Lost 


D I. Visible, but very woolly. 

D 2. Visible, but extremely woolly. 

D 3. Quite visible, though woolly. 

D 4. Traceable, though very hazy. 

D 51 Recognizable, though extremely hazy. 


G p.—A curving ray, concave towards the south, which reaches to a height of about 
3^'. It is slender compared with tt and o, and has a delicate spur springing from its 
base and curving over towards the south, so as nearly to connect it with tt. 


B I. Well seen. 

B 2. Distinctly visible, though very faint. 
B 3. Just li'aceable ; very hazy. 

B 4. Well seen, though rather opaque. 

B 5. Lost. 


D I. Moderately well seen. 

I) 2. Just visible. 

T) 3. Moclei-atcly well seen. 

1 ) 4. Just traceable, though veiy hazy. 
D 5. I.X)st. 


G <r,—A very slender and apparently straight ray, which reaches to a height of 
about if. It can be traced down to near the summit of p, and appears inclined from 
the radial towards the south at an angle of about io°. 

D I. Quite visible. 

1) 2. Lost, or only just traceable. 

1 > 3. Moderately well seen, 

I) 4. Only just traceable. 

D 5. Lost. 


JB I. Well seen. 

B 2. Lost. 

B 3. Lost. 

B 4. Quite visible, tbougb not well seen. 
B 5. Lo.st. 


G T. —A long and apparently straight ray, which appears nearly radial. It reaches 
to a height of quite 22'. Its southern edge is the most sharply defined, but it is dis¬ 
tinctly separated on the north from v, to which it is nearly parallel. 


B I. Very well seen. 

B 2. Not visible as a separate ray. 

B 3. Lost, or only just distinguishable as a separate 
ray. 

B 4. Well seen. 

B 5. Its upper part is visible. 

D I. Moderately well seen, though woolly. 


D 2. Its lower part is jiLst visible. 

1 ) 3. Distinctly visible, though liazy. 

D 4. Lf^st as a separate ray. 

D 5. liOst, 

J I. A mass, evidently representing r and v merged 
together, is distinctly traceable. 

J 2. Not so well seen as in J i. 


G V. —A long and apparently straight ray, which forms the southern boundary of a 
narrow rift, which can be traced nearly down to the moon's limb. It reaches to a 
height of more than 22', and appears to be quite radial. Its norfliern edge is the more 
sharply defined. 

Royal Astron. Soc., Vol. XLI. 
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B I. Well seen. 

B 2. Not visible as a separate ray. 

B 3. Just distinguishable as a separate ray. 

B 4. Well seen. 

B 5. Moderately well seen, though hazy. 

‘“'D 1. Quite distinguishable, though woolly. 

D 2. Visible, though interfered with by a transparent 
streak. 


D 3. Moderately well seen. 

D 4. Lost as a separate ray. 

P 5. Lost; only the lower part of its northern edge is 
visible. 

J I. Not distinguishable as separate from r. 

J 2. Not so well made out as in J i. 


Plate XVII. 

H a .—A delicate, apparently straight ray, forming the northern boundary of the 


narrow rift which separates the G from the 
distinctly traceable to a height of 14'. 

B I. Well seen. 

B 2. Quite lost as a separate ray; its southern edge is 
perhaps traceable. 

B 3. Quite traceable though hazy. 

B 4. Well seen. 

B 5. Quite traceable, though very hazy. 

I) 1. Ix)st, or onlyjustdistinguishahleas a separate ray. 


H group. It appears to be radial, and is 

Da. Just traceable; very hazy. 

D 3. Quite traceable, though hazy- 
D 4. Lost as a separate ray. 

D 5. Lost. 

J I. Lost as a separate ray, though its southern edge 
is distinctly visible. 

J 2. Only its southern edge is traceable. 


H )8.—^An apparently straight ray, reaching to a height of about 14'. It is slightly 
inclined from the radial towards the north. Jo a height of 10' it is comparatively 
slender and definite; above that height it spreads out and becomes decidedly nebulous. 
On its northern edge, at a height of about 6', is a nebulous excrescence, or spur, which 
reaches to a height of 9'; a much fainter spur can also be traced on its southern edge 
a little below the northern one. 


B I. Wdl seen. 

B 2. Lnst. 

B 3. Visible, though very hazy. The northern and 
southern spurs are lost, or are only just traceable. 

B 4. Very well seen. 

B 5. Moderately well seen, though hazy; the nortbem 
spur is quite lost. 


D I. Moderately well seen, though its summit is lost. 

D 2. From a height of 5' to 10' it is well seen. 

D 3. Moderately well seen, though woolly. 

D 4. Its upper part is traceable, though the spurs are 
lost. 

D 5. Lost. 


H 7.—very faunt ray, with two branches or spurs. It can be traced to a height 
of quite 15'. Its main axis is inclined from the radial towards the north at an angle of 
more than 30®. It is decidedly concave towards the axis of the -H group. At a height 
of about 9' is a nebulous spur on its northern edge, and a second spur or branch can 
also be traced springing from its northern edge at a height of about io|', and reaching 
a height of quite 15'. 


B I. Well seen. 

B 2. Lost. 

; B 3. Only just traceable; very hazy. 
B 4. Well seen. 

B 5. Quite visible, though hazy. 


D I. Visible, though woolly up to a height of 12'. Its 
upper spur is cut out by a transparent channel. 

D 2. Lost. 

D 3. Perhaps just traceable, though very nebulous. 

D 4. Lost. D 5. Lost 
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H 8.—A slightly curving ray, or possibly a branch springing from the northern 
side of 7. It is very considerably inclined to the radial, and slightly concave towards 
the axis of the H group. It can possibly be traced to a height of 13', but on none of 
the negatives is it a very marked detail. 


B I. Moderately well seen. 

B 2. Its lower part, at a height of 5' or 6', is visible. 
B 3. Just visible. 

B 4. Well seen. 

B 5., Visible, though hazy. 


D I. Only just traceable. 

D 2. Its lower part is traceable. 
D 3. Only just traceable. 

D 4. I^st. 

D 5. Lost. 


H e.—A* branched structure, reaching to a height of about o'. It is decidedly 
inclined from the radial towards the north. Its main stem is nearly straight, or but 
slightly concave towards the axis of the H group. At its summit it divides into two 
apparently equal branches, which curl over symmetrically in opposite directions. It is by 
no means a conspicuous detail. 


B I. Well seen. 

B 2. Just visible. 

B 3. Only just traceable. 

B 4. Well seen. 

B 5. Quite visible, though hazy. 


D I. Lost. 

D 2. I^st. 

D 3. Its upper part just traceable. 
I) 4. Just to be traced ; very hazy. 
D 5. Quite lost. 


—A curving ray, which reaches to a height of about C, It is concave towards 
the axis of the H group, and so curved that its upper portion is almost parallel to the 
moon’s limb. Its lower part cannot be distinctly made out, but it appears to be broad 
and somewhat nebulous. 


B I. Well seen. 

B 2. Modcralcly well .seen. 
B 3. Just visible. 

B 4. Veiy well seen. 

B 5. Moderately well seen. 


D I. Lost. 

D 2. Traceable. 

I) 3. Its upper part is visible. 

D 4. Lost, or possibly just tmccablc. 
D 5, Lost. 


H 7;.—A smaller curving ray, concave towards the north, which reaches to a height 
of about 3'. At its base, on its northern side, is an opaque mass, which reaches to a height 
of about ly. 


B I. Well seen. 

B 2. Moderately well seen, though exceedingly faint. 
B 3. Just visible ; very hazy. 

B 4. Moderately well seen. 

B 5. Quite visible, though hazy. 


D I. Lost, or possibly just traceable. 
D 2. Just traceable, 

D 3. Lost. 

D 4. liost, 

D 5. Lost. 


H 9 ,—A curving ray, concave towards the south. It reaches a height of about 4'. 
Near its base, on its southern edge, a small curving spur can be traced. 


B I. Well seen. 

B 2. Moderately well seen. 

B 3. Visible, though very hazy. 
B 4. Well seen. 

B 5. Moderately well seen. 


D I. Only just to be made out; veiy woolly. 
D 2. Quite visible, though very woolly. 

D 3. Quite visible. 

D 4. Just visible. 

D 5. Lost, 
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H k ,—Apparently the summit of a branchings structure, of the same type, though 
much larger than e. Its stem cannot be traced below Its southern branch extends to 
a greater height than its northern by about half a minute. The extreme height of the 
southern branch is about 9'.’ 


B I. 'Well seen. 

B 2. Lost. 

B 3. Just visible ; very hazy. 

B 4. Very well, probably best seen on this negative. 
B 5. Visible, though hazy. 


D 1. Lost. 

D 2. Moderately well seeos 
D 3. Quite visible, though very hazy. 
D 4. Lost. 

.D 5. Lost 


H /c.—A delicate curving ray, concave towards the south, which can be traced to a 
height of 5^. At its summit it turns over so as to become almost horizontal. 


B I. Moderatdy well seen, but very faint. 

B 2.' Only traceable near its base. ‘ 

B 3. Moderately well seen, though rather feint. 
B 4. Very well seen. 

B 5. Only its lower part is visible; 


D I. Lost, or only just traceable. 

D 2. Distinctly visible, though nearly merged with X. 
D 3. Only just traceable ; very woolly. 

D 4. Lost 
D 5. Lost. 


H X.—A delicate curving ray, concave towards the south. It springs from the same 
- base as k, and can be traced to a height of about 6J'. 

D I. Only just traceable. 

D 2. Distinctly traceable, though partly merged with ic. 
D 3. Its upper part is just traceable, though woolly. 

D 4. Lost. 

D 5. Lost. 


B I. Moderately well seen, though very faint' 
B 2. Lost 

B 3. Moderately well seen, though rather faint 
B 4. Well seen. 

B 5. Only visible as merged with k. 


^ H (h—A. very marked curving ray, concave towards the a3?is of the H group. To a 
height of S' it is comparatively slender, and its general direction is radial; above that 
height it becomes broader and curves over rapidly towards the west. Its northern edge 
is very well marked, owing to the transparent rift which separates it from v, and can be 
traced to a height of 10^. Its western edge is less marked, but can be distinctly seen 
curving over into a branch or spur, immediately below the northern branch of k. Above 
k its western edge appears entirely lost 


B I. WeU sem. 

B 2. Lost above a height of 8'. 

B 3. Moderately weU seen, though hazy. 

B 4. Very well seen. 

B 5, Moderately well seen, though hazy. 

D r. Its northern edge is well marked, but the western 
edge is lost. 

D 2. Moderately well seen, though wholly. 


D 3. Visible, though very woolly. 

D 4. Visible, hut very hazy. 

D 5. All but its northern edge is lost. 

J I. The upper part of its northern edge is distinctly 
to be traced. 

J 2. Its northern edge is decidedly sharper than in J i; 
possibly a portion of its western edge can also be made 
out. 


Kv. A curved ray, concave towards the axis of the H group. It is very nebulous, 
but can be traced to a height of quite 14'. At its base, between it and fi, there is a very 
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minute ray, or spur, which can be traced to a height of at least 5'. On its western edge, 
at a height of about 9', another small spur can be traced. 


B I. Well seen. 

B 2, Moderately well seen to a height of 7'. 

B 3. Quite visible, though very hazy, and interfered with 
by an opaque photographic flaw. 

B 4. Very well seen. 

B 5. Modei-ately well seen, though hazy. 

D I. Visible, though very hazy, 

D 2. Just traceable ; very fiiint and hazy. 


X> 3. Visible, but very woolly. 

D 4. Visible, but hazy. 

D 5. Its lower part is just traceable. 

J I. A nebulous ray, representing the upper parts of p 
and 0 merged togetlier, can be distinguished. 

J 2. Traceable, though the extension is not so great as 

inj I. 


H —A delicate and nearly straight ray, which reaches to a height of quite 13'. It 
appears to be nearly radial, or but slightly inclined towards the east It springs from 
the same part of the limb as v. Its northern edge is pretty distinctly defined, owing to 
a very delicate rift, which can be traced down to within a few minutes of the limb. 


B I. Well seen. 

B 2. Its lower part is visible. 

B 3. Just traceable, though interfered with by a photo¬ 
graphic flaw. 

B 4. Well seen. 

B 5. Well seen. 


D I. Visible, though rather woolly. 

D 2. Visible, but woolly. 

D 3. Only just traceable. 

D 4. Just traceable, though very faint. 
D 5. Lost. 


H 0 .— A nebulous haze, which envelopes the whole of the H group. In several 
places there are traces of faint structures, which, however, cannot be made out with 
sufficient certainty to catalogue. It slowly fades off towards its outer edge, and can be 
traced to a height of 22' over the centre of the group. 


B I. Well seen. 

B 2. Lost. 

B 3. Moderately well seen, though its outer edge cannot 
be traced, by reason of the fogging of the plate. 

B 4. Well seen. 

B 5. Moderately well seen; it has considerable exten¬ 
sion. 

D I. Moderately well seen, except that it is cut oft 
abruptly above. 


D 2. The extension is very small. 

D 3. Well seen. 

D 4. Moderately well seen. 

D 5. The extension is not great. 

J I. It can be traced to a height of i6' or 17'. 
J 2, The extension is not so great as in J i. 


Plate XIV. 


I a .—A slightly curved and rather broad ray, extending to a height of about 12'. 
Its general axis is apparently radial, but it is slightly concave towards the H group. 


B I. Well seen, 

B 2. Its lower part is visible. 

B 3. Scarcely recognizable; much interfered with by a 
photographic flaw. 

B 4. Well seen. 

B 5. Quite visible, though hazy. 


D I. Traceable, though very hazy. 
D 2. Lost as a separate ray. 

D 3. Just traceable. 

D 4. Lost as a separate ray. 

D 5. Lost 
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I jS.— A. nearly straight ray, broad and rather nebulous, about ii' high; very similar 
to a, except that its upper part is fainter. It is separated from 7 by a very distinct 
lighter space. 


B I. Well seen, 

B 2. Its lower pai^ is well seen. 

B 3. Scarcely recognizable as a separate ray. 
B4. Very well seen. 

B 5. Moderately well seen, thougli hazy. 


D I. Moderately well seen. 
D 2. Just recognizable. 

D 3. Just recognizable. 

D 4. Lost as a separate ray. 
£> 5. Lost. 


I ly.—^An apparently straight ray, or spicule, reaching to a height of quite 15'. Its 
axis is but slightly inclined from the radial towards the west. Up to a height of f it 
is comparatively slender, though not so delicate as E S (the marked spicule of the 
southern rift). Towards its summit it becomes broader and more nebulous. 


B I. Very well seen. 

B 2. Only its lower part is very faintly seen. 
B 3. Moderately well seen, though ha2y. 
B4. Well seen. 

B 5. Moderately well seen. 


D I. Moderately well seen, though faint. 
D 2. Just traceable. 

D 3. Moderately well seen. 

D 4. Only just traceable. 

D 5. Lost, 


I S.—A branching structure, reaching to a height of about 22'. Its main stem is 
very decidedly inclined from the radial towards the east Its two branches appear 
pretty symmetrical, and about on the same level. 


B I. Well seen, 

B 2. Well seen, especially its slanting stenu 
B 3. Moderately well seen, though hazy. 
B4. Well seen. 

B5. Well seen. 


D I. Quite visible, though its summit is much interfered 
with by two minute transparent streaks. 

D 2. Traceable, though very woolly. 

D 3. Visible, but very woolly. 

D 4. Lost, or only just traceable. 

D 5. Lost 


I e, A nebulous and apparently structureless haze, which appears to fill up the rift 
to a height of about 12'. It is so opaque that, seen by reflected light, only the summit 
of 7 is visible. 


B I. W^seen. 

B2. Lost 

B 3. Visible, though, owing to the fogging of the plate, 
its outline is lost. 

B4. Wdlseen. 

B5. Moderately well seen. 

D I. Well seen. 


D 2. Much interfered with hy streaks. 

D 3. Well seen. 

D 4. Moderately well seem 
D 5. Almost all lost. 

J I. Visible, though it has not much extension. 
J 2. Less extension than in J i. 


12® 25' N-) BaIKUL, 
o' 6" E. S 


75“ o' 


I2th Dec., 1871. 


Mr. J. Norman Lockyer. 

“Nature,” Vol. v., p. 218. 

[Looked at with the naked eye.] I did not want to see the promi¬ 
nences then, and I did not see them. I saw nothing but the star-like 
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Drawings of tJie Corona of 1871 , December 12th. 

decoration, with its rays arranged almost symmetrically, three above and 
three below; two dark spaces or rifts at the extremities of the horizontal 
diameter. The rays were built up of innumerable bright lines of different 
lengths, with more or less dark spaces between. Near the sun this 
structure was lost in the brightness of the central ring. 

[Observed with a six-inch refractor.] The structure of the corona 
was simply exquisite, and strongly developed. I at once exclaimed— 
“ Like Orion!” Thousands of interlacing filaments varying in intensity 
were visible; in fact, I saw an extension of the prominence-structure in 
cooler material. This died out somewhat suddenly, some 5' or 6' from the 
sun—I could not determine the height precisely—and then there was 
nothing; the rays so definite to the eye had, I supposed, been drawn into 
nothingness by the power of the telescope; but the great fact was this, 
—that close to the sun, and even for 5'or 6'away from the sun, there 
was nothing like a ray, or any trace of any radial structure whatever, to 
be seen. 

Commander Maclear. 12” 25' N.) IJAiKur,, 

75" o' 6 " li. J 12tll l.>oc., IS71. 

MS. Reports of the 1871 Expedition. 

I looked direct at the corona with the naked eye, and saw round the 
moon a bright glory like a six-pointed star. 

On turning to the 2^-inch finder of the refractor, the same radial 
structure was visible, but the extent was reduced, and it was not nearly 
so bright. 

M.J. Janssen. 11° 27'8" N.) Shoolok, India, 

76” 42' 45" E.) 12th Dec., 1S71, 

Rapport i r Academic relatif a 1 ’observation de 1 ’eel ipse du 12 Doc., 
1871. (Extrait des “ Annales de Chiviie el de Physiquef 1873.) 

(p. 19.) Autour de la Lune brillent plusieurs protuberances d’un rose 
corail qui se d^tachent sur le fond d’une aureole doucement lumineuse de 
couleur blanche, mate et comme veloutee. Les contours de cette couronne 
sont irrdguliers, mais assez nettement terminds. La forme generale est 
celle d’un carrd curviligne centre sur le soleil, et ddbordant celui-ci d’vin 
demi-rayon dans les parties les plus basses, et de prds du double vers les 
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angles. Auc\ine diagonale n’a la direction de I’^quateur solaire. Cette 
couronne pr&ente une structure trSs-curieuse dont on peut se servir pour 

rdsbUdre plusieurs points 
de th^orie. On y dis¬ 
tingue plusieurs strai- 
n6es lumineuses qui, 
partantdu limbelunaire, 
vont se rejoindre dans 
les hautes parties de la 
couronne. L’apparence 
est celle d’une ogive ou 
d’une petale de fleur de 
dahlia. Cette structure 
se repute tout autour de 
la lune, et, dans son 
ensemble, la couronne 
figure comme une fleur 
lumineuse gigantesque 
dont le disque noir de 
Janssen’s drawing of tbe corona of 1871, December lath.* la lune OCCUperait le 

centre. Je m’arrache 

3 .1’extase dans laquelle cet incomparable phenomlne m’avait j’ete un instant 
pour ex 4 cuter mon programme. J’examine si la couronne prisente des 
differences essentielles au point de contact et au point oppos6. Je ne 
trouve point de difference. Je suis alors quelques instants le phenomene, 
afin de voir si le mouvement de la Lune va apporter quelques changements 
importants dans la structure' initiale de la couronne; or rien de semblable 
ne se produit’ Ces dpreuves me donnent la conviction complete que j’ai 
devant les yeux Timage d’un objet reel situeau dell, de notre satellite, 
et dont celui-ci' decouvre les diverses parties par le progrls de son 
mouvement. 

* The above woodcut has been made from a woodcut given in M. Janssen’s report. It 
has been oriented from the north point as marked by M. Janssen, with the north pole of the 
sun’s' axis r 1° $6^ to the east of the north point. 
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Col. Tennant. 

11° 24' N. \ Dodabetta, near Ootacamund, 

76° 43' E. j 1 3 th December, 1871. 

Report by Col. Tennant on Observations made by order of the 
Government of India, p. 4. See also “ Memoirs of the R. A. S.,” 
Vol. xlii., pp. I —32. 

(p. 6.) In pointing for the spectroscope, I had an opportunity of 
seeing the corona well. The eyepiece employed was one with a mag¬ 
nifying power of about 35, and the aperture was reduced to 2^ inches 
(65 mm.) by a very loose pasteboard cap, which I had intended to 
knock off just before totality. I, however, was so employed in following 
the cusp that I forgot this, and I doubt if I should have gained much: 
the image was very brilliant, and I find that on a dull, foggy morning 
the pupil of my eye has only /<jth of an inch (2*5 mm.) of diameter, so 
that with so low a power the greater part of the aperture of the 
telescope would have been wasted. I was obliged to use a low power, 
that I might be able to select points for spectroscopic examination in 
as large a field as possible. 

(p. 6.) The corona was colourless; its brilliancy was greatest near 
the moon, and it faded off gradually at some distance; it was of variable 
width, but I saw no marked line of demarcation between an inner and 
an outer part. The general appearance I thought very much like 
No. I photograph, save that the glare near the moon was different, 
and the light extended farther, and shaded off more gradually. 

There were numerous wedge-shaped portions of a grey tint, with 
their axes nearly radial, and darker in tint than their margins. These 
formed the rifts and the separations of the rays. They did not seem 
to me to extend down to the moon; but it must, I think, be evident that 
the extent of these rifts would vary greatly with the brilliancy of the 
image. I had occasion to examine the corona at 15' or 16' from the 
moon’s limb; and with this part of it in the centre of the field, my 
impression was that though the brilliancy was markedly decreased, 1 
was not near the limit of coronal light, and I could see the edge of 
the rift under examination stretching some distance farther. I saw no 
changes in the corona: the rifts I was examining seemed perfectly 
steady. One of the parts to which my attention was especially directed 
Royal Astron. Soc., Vol. XLI. 87 
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was the nearly vertical edge of the rift to the right of No. i photo¬ 
graph; the other was a narrow rift very near the apparent lowest 
point of the moon, which was examined in two places. 


Capt. J. Herschel. 


11° 24' N. \ Dodabetta, near OotaCAMUND, 
76° 43' E. i i2th December, 1871. 


Report by Col. Tennant on Observations made by order of the 
Government of India. See also “Memoirs of the R. A. S.,” 
Vol. xlii., pp. 18, 19. 

During the interval between records No. 6 and No. 7 .... I had 

time to look up at the sun.The corona was evidently, to my eyes, 

an assemblage of distinct and well-defined groups of rays, of which the 
strongest ones seemed to start directly from the central disc, so that 
the so-called rifts were only the interstices between the bundles of rays. 
The longest of the latter seemed to extend about one and a half 
diameters from the dark disc. I should add that the photographs which 
I have seen do not recall in any satisfactory way the impression 
which I received. during those three or four seconds, the individual 
separate character of the ray groups being almost entirely lost. 


Captain Waterhouse. 

ii°24'N. > Dodabeti’a, near Ootacamund, 
76®43'E. i I2th Dec., 1871. 

Report by Col. Tennant on Observations made by order of the 
Government of India. See also “Memoirs of the R. A. S.,” 
Vol. xlii., p. 19. 

The sum of my observations is that the first four photographs very 
fairly represent the eclipse as it appeared to me, both in size and general 
appearance. I saw no great changes in the form of the corona till perhaps 
towards the end, but of this I am not certain. I recollect carefully 
observing the general appearance of the phenomenon for some time, so 
that^ I might, if possible, make a sketch of it afterwards. I noticed 
particularly the triple-crown-like appearance of the vertex, and the two 
large rifts at the sides almost exactly as represented in the photographs; 
and had I tried to make a drawing I should have drawn much the same. 
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Mr. Hennessy. n® 24'N.7 Dodabeti'a, near Ootacamund, 

76® 43' E. 5 I2tli Dec., 1871. 

Report by Colonel Tennant on Observations made by order of the 
Government of India of the Total Eclipse of Dec. ii—12, 1871. 
See also “ Memoirs of the R. A. S.,” Vol. xlii., p. 18. 

Though I was debarred from looking steadfastly at the appearance 
of the eclipsed sun, I yet took every opportunity of glancing at it, and 
did so perhaps for two or three seconds at a time. 

Thus viewed, the general outline of the corona looked like a sand¬ 
glass, or the figure 8, in which comparison the two re-entering angles 
must be understood as much exaggerated beyond the reality. There were 
no conspicuous prominences, but of those visible the ones about the vertex 
were the strongest. I saw no rays (or streamers) stretching greatly 
beyond the moon ; and so far as I could estimate, the entire phenomenon 
was included in an annulus of half the moon’s diameter around her edge. 
In brief, what I remember to have seen during totality is exhibited in 
the negatives i to 4; they contain details of which I was unconscious 

in making my hurried glances at the light, but I am not aware that the 

negatives are deficient in any respect. 

Capt. Morant. ii'’24N.? Dodabkita, near Ootacamund, 

76“ 43'K.) i2th Dec., 1871. 

Report by Colonel Tennant on Observations made by order of the 

Government of India. See also “ Memoirs of the R. A. S.,” 

Vol. xlii., p. 13. 

Captain Morant was supplied by me [Colonel Tknnant] with a small 
reconnoitring telescope by Dallmeyer, of 1.5I inch (45 mra.) aperture and 
14 inches (35‘5 cm.) focus, giving with a power of 15 a singularly 
beautiful image. 

It was mounted on a stand. His instructions were to endeavour to 
make two sketches, and generally to attend to the directions to direct- 
vision observers in the instructions of the British Association Committee. 
Captain Morant has furnished me with two sketches of the total phase, and 
notes answering the questions to be found in the instructions. 

Captain Morant’s sketches show very marked changes in the corona, 
t)Ut this hardljr coincides with the account he gives. He says: “There 
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seemed a considerable general change over the whole corona, which made 
it difficult to draw its shape, but I observed no marked change of any 
kind. The rays in some places disappeared, and in others fresh ones 
came into view. 

“Of the two dark rays or rifts (these are clearly rifts), the one to the 
right (S.) looking at the drawing, seemed to slide lower down towards the 
bottom of the moon as the eclipse advanced. The other, or left hand rift, 
did not change.” 

Mr. J. Boesinger. jo® 24' N. } Ootacamtjnd, 

76“ 4/E. i 12th December, 1871. 

“Nature,” Vol. v., p. 301. 

I observed that the shape or form of the corona or glory which 
surrounded the eclipsed sun underwent changes in form even during the 
short space of two minutes; but you will easily see that an observer with 
no other means than an ordinary good telescope, his naked eye, and a 
photographic camera, was quite incompetent to draw any conclusion; 
sufl&ce it, therefore, to say that the changes in the shape of the corona 
during totality can but be compared to the slow transformations of forms 
in a dissolving view apparatus, or perhaps more correctly to the changes of 
form and shape we observe in isolated thin clouds. 


Mr. T . Gopalkristnah Pillay. 12° 52' N. ) Mandalore, 

Mr. O. Annappa. 74°S4'E. 5 12th December, 1871. 

MS. Reports of the 1871 Expedition. 

The following information was given in answer to printed questions 
which were issued by Mr. Lockyer :— 

QUESTIONS. 

Has there been any change in the appear¬ 
ance of the corona during the edipse? 

Jf so, specify what change. 


ANSWERS. 

The corona was not visible when the 
moon passed over the sun until 
totality. 


Have especially the darJ^ rays or rifts 
changed during the eclipse ?' 


The dark rays or rifts changed size or 
widened themselves gradually as 
the moon eclipsed the sun. 


Describe what has been unchanged 
' . throughout, and define its structure. 


Nothing appeared to have remained 
unchanged during the eclipse. 
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Were the colours arranged in layers round 
the sun ? 

Were the rays brightest near or far away 
from the moon ? 


of 1871, December 12th. 693 

The colours were arranged in thick 
layers all round the visible portion 
of the sun> 

The rays were brightest far away from 
the moon, and not near her. 


Mr. H. Holiday. 10“ 25' N. 1 Residency Bungalow, Poodoocotta. 

79 ° IS' E. J I2th December, 1871. 

MS. Reports of the 1871 Eclipse Expedition. 



Holiday’s drawing of the coroax of 1871, December 12th, as it appeared at the commencement of totality. 
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When Baily’s beads appeared I removed the dark glass,.but replaced 



;r^' 


Holiday’s drawing of the corona of 1871, Decemher 12th, ^ it appeared to him at the middle of totality.* 

it instantly, the light being still so brilliant that I feared to spoil my eye 
for after observations if I looked then> . . . . 

* The above woodcuts have _ been made from two highly finished Water-colour drawings 
accompanying Mr. Holiday’s MS. report. They have been oriented from the vertex. Assumed 
time of mid-totality 19’' 52“ 36' local trpe time. North pole of sun’s axis 79° 48' to th? 
Ipft of the vertex, 







Dratmngs of the Corona of iSyt, December 12 th. 695 

A few seconds more, and I dropped the glass, and was rejoiced by 
the sight of a grand corona. Here is a sketch of its appearance. It 
resembled the most fantastic drawing in that page of the “Heavens” 
with six eclipses. The conical groups of rays were not so distinct as they 
appear there, but I saw at once what they were meant for. The most 
distinct ray, though not the longest, was that at A.* There was no protube¬ 
rance visible on that side, but before centrality a group appeared precisely 
corresponding with it in position and breadth—though by the time I saw 
this group the ray had diffused itself and blended with its neighbours. 
In the same way the ray B coincides in position with the protuberance B, 
which only appeared when the ray was pretty diffused. The important rays 
at C also correspond with what appeared to be considerable protuberances, 
so far as I could judge with my little glass. . 

After the centrality the corona, which had become much more diffuse 
than at its first appearance, maintained nearly the same form until on the 
reappearance of the edge of the sun. 

As soon as the eclipse was over I came down from the roof and 
plunged my head into cold water, for I was violently excited, and before 
breakfast I had made three drawingsf from my memoranda. I found that 
I could sketch with my right eye while my left. eye was at the eyepiece 
with the greatest ease. I had not therefore to take my eye from the glass^ 
for a moment; and I think I may with confidence offer the drawings as 
correctly I'epresenting what I saw. 


Mr. Francis Foenander. 

9° 40' N. ) jAKb'NA, 

79 ° 59' ' 12th Dec., 1871. 

MS. Reports of the 1871 Eclipse Expedition. 

[Four carefully finished drawings (signed “Francis Foenander” and 

* The rays in the small diagrams on which the letters are marked do not correspond 
with Mr. Holiday’s larger drawings. A is a little to the left of the lowest part of the unoriented 
image, B is a little below the western extremity of the horizontal diameter, and C refers to the 
rays near to the vertex. 

t Only two drawings of the corona—^viz., those from which woodcuts liave been made— 
accompany Mr. Holiday’s MS. report 
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Drainings of the Corona of 1871, December 12th. 



Dra\mig by Foenander of the corona oi 1871, December 12th, made at the 
beginning of totality.* 


evidently made at 
leisure after totality) 
were brought home 
with the MS. Obser¬ 
vations of the 1871 
Eclipse Expedition. 
They differ consider¬ 
ably from one another 
both as to the length 
and position of the 
pointed rays. The 
woodcut represents 
the first of these 
drawings. It has not 
been thought neces¬ 
sary to have wood- 
cuts made from the 
others.] 


Capt. G. L. Tupman. 50 40- N. ) Jaffna, 

79° 59' E. j 12th Dec., 1871. 

MS. Reports of the 1871 Eclipse Expedition. 

Instrument .—A small telescope, the finder of a larger instrument, 
of 11 inch aperture and 9J inches focal length. The eye¬ 
piece was a single plano-convex lens of 2 inches focal length, 
giving a power of 4*8 and field of almost exactly 6°, of which, 
however, the outer degree was distorted; the definition over 
the 3 in the centre was very good. In the common focus 
was placed a plate of glass on which was engraved a circle 
33' in diameter. 

I watched for the instant of totality in the finder, making use of 
a neutral-tint dark glass. The chromosphere became visible about the 

* Oriented from the vertex. Assumed time of mid-'totality ig** 56“ 2® local true time. 
North pole of sun's axis 80° 3' to the left of the vertex. 
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JDrauoings of the Corona of 1871, December \2th. 

same time as “Daily’s Beads.” It was of a decided orange colour. 
I removed the dark glass ■ about s’* before totality, but was too much 
occupied with obtaining the exact instant to notice the first appearance 
of the corona. 



Tupman’s drawing of llie corona of X1S71, December I 2 lh.* 


After giving the time signal, I took a leisurely survey of the 
corona. My astonishment was very great at finding it so different 
from anything I had expected. It occupied fully ^-rd of my field, which 

* Made from a chalk drawing by Capt. Tupman. Oriented from the vertex. Assumed 
time of mid-totality 19'' 56“ a® local true time. North pole of sun's axis 80° 3' to the left of 
the vertex. 

Royal Astron. Soc., Vol. XLL 
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Drawing of the Corona of iS'jJ, Dicember 12th. 


^.Tupman* Q> jn diameter, and presented an amount of detail which would 
have taken hours to sketch or describe, so I confine myself to the most 
interesting features. 

From the;point a (see the diagram), a little to the right of the 
vertex,* a bright beam of light, of uniform width and perfectly straight, 



started from the very limb of the moon, where it was exceedingly 
bright, and terminated pretty suddenly at the distance of 28' or 29'f 
from its base. It was inclined 30° or 35° to the normal at the point a. 
About ^rds up that is, at the height of about 20'—a curved ray {S) 


* Capt, Tupman speaks always of the inverted image as seen ia his finder, 
t Capt. Tuptnan.) I was able to make pretty correct estimates of the height of 

rays by placmg the small circle (engraved upon the piece of glass) in the common focus, a 
tangent exteiiaJly to the dark moon. The diameter of the circle subtended 33'. 
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seemed to spring from behind it, which faded away in a pointed manner 
about 12' from its starting-point, the convexity being to the left. The 
edges of the straight ray were sharply defined, of the curved one 
less so. 

At e and f were those peculiar appearances that had been called 
rifts. Never having read any description of them as seen in the 
telescope, I examined them as carefully as time allowed. The rift e 
was about a hundred degrees to the right of the vertex. Its apex 
approached within 4' of the. prominence stratum, possibly within 3'. 
It was bounded by sharply defined lines where the light of the adjacent 
corona was sharply cut off, rather than by distinct rays of brighter 
light. Whether the illumination within the fift was greater than that 
of the surrounding sky is a point that, to my great regret, I neglected 
to observe. But I noticed characteristic coronal rays on the . rift. The 
rift f was similar in every respect, with the single exception that its 
sides were inclined at a somewhat less angle. In my sketch the sides 
of the rift e are inclined 85", those of the rift / 75°. 

At c was a very curious narrow rift, very dark, darker than the 
others, sensibly radial, and distinctly traceable to the distance of 45' or 
50'. It approached nearer to the prominence stratum than any of the 
others, and was about i' of uniform breadth. 

At d was the largest of what may be called characteristic coronal 
rays. A pointed and sharply defined beam of uniform white light, 3' or 4' 
wider at the base (which was the chromosphere), and extending to the same 

distance as the rift c. .The corona was made up of 

rays similar to these, some short, some faint, and of different degrees 
of intensity. 

If the sphere were entirely covered with very pointed, self- 
luminous cones, with their axes radial, it would present the appearance 
of the corona. 

There were fainter rays, or rather less luminous radial lines, at 
g and //, as well as numerous others not carefully observed. . 

I did not observe any change whatever during totality. My. 

impression is there was none.The 2J” passed very 

quickly. I was not in the least nervous or excited. 
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Drawings of the Corona of 1871, December X 2 th. 


Mr. A. R, Dawson. 


9® 43' N. ) Kaits, 

80° 30' E. y I2th Dec., 1871. 


MS. Reports of the 1871 Eclipse Expedition. 

I used an ordinary ship’s telescope about two feet long, lashed by a 

pochet handkerchief to the 
back of a chair, and I removed 
none of Its glasses .... 

At 7*' 46'" 30' rays have 
.suddenly sprung up from the 
northern arc of the black figure 
[the moon], they extend about 
half way down each of its sides. 
A small portion of the sun is 
still unobscured. A red pro¬ 
tuberance appears first to the 
east of the unobscured part of 
the sun. 

The rays are of a most 
delicate colour, in shape like 
the limb of a star-fish. The 
longer rays spring from the 
centre of the northern arc. They are shorter towards the east and west, 
and there are none towards the south. The longest seem to be about 
equal to one-half of the diameter of the black figure. 

The colour of these rays as they appeared to me was that some¬ 
times to be seen on a piece of common mother-of-pearl: a silvery pearl 
colour, with the least shade of mauve. What I saw at this moment I have 
depicted as well as I could in sketch No. i. 

The rays have burst out all round, and the sun is quite gone ; there 
are two red protuberances to the south-south-east of the black disc. The 
rays are slightly brighter off the red protuberances. The length of the 
rays seems irregular: see sketch No. 2. 



Fig. I.*— Dawson’s sketch of the corona seen just before totality. 


A red protuberance is apparent to the north-north-west, larger than 

those to the south-south-east. The rays are unchanged: see sketch No. 3. 

The two red protuberances to the south-south-east have disappeared, 

h all been oriented from the vertex. Assumed time of mid-totality 

19 57 39 Jocal true time. North pole of sun’s axis 79° 47'to the left of the vertical, ^ 
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Figf. 4, —Dawson’s fourth drawing of the corona of 1871. 


Fig. 5.—Dawson’s fifth drawing of the corona of 1871, 
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Drawings of the Corona of 1871 , December 12th. 


and two others have burst out to the north-north-east. The rays are 
fainter: see sketch No. 4. 

The two red protuberances to the north-north-east seem to have 
blended and increased in size: see sketch No. 5. When I looked again 
the sun had reappeared. 



Mr. E. H. Pringle. [No place given.] 

nth Dec., 1871. 

MS. Reports of the 1871 Expedition. 

Portion of corona seen through the finder 
of six-inch refractor. Apparent height 7' or 
thereabouts; distinctly structural, and resem¬ 
bling a nebula. No change observed during 
the ten seconds of observation; colour purplish 


rringle’s dtawinr ot,a portion of the ' white, 
corona of 1871,JDec. tzth. 


Attempts to Photograph the Corona of 1871, December 12th. 

Mr. H. Davis. i2'’2S'N. \ Baikul, 

75° o' 6" E. S 13 th Dec., 1871. 

MS. Reports of the 1871 Expedition. 

The photographic equipment was most complete, but as full details 
have appeared of similar outfits for previous eclipses, leaving little room 
for novelty in this respect, it will be necessary only to state the kind of 
instruments and process selected for use. 

The objective, having a diameter of four inches and focus of thirty-three 
inches, was of the form called by the maker (Dallmeyer) the “ rapid 
rectilinear.” The camera was made to take photographs in the primary 
focus where the image of the sun had a diameter about three-tenths of an 
inch.' It exactly resembles that used by Mr. Brothers —^under unfavour¬ 
able circumstances, but with such excellent effect—during the eclipse of 
1870 at Syracuse. The camera was a long mahogany box, only just 
large enough to take the ordinary dark frames for plates five inches 
square. It was provided with a screw arrangement for focussing with great 
exactness. On the camera was fixed a finder of two inches aperture, 
and the whole was mounted on an iron pilleir with an equatorial mounting 
and driving clock by Cooke, 
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Difficulties have more than once occurred when at, or after, ^^former 
eclipses it has been found necessary to ascertain, as a first step towards 
correct orientation of the pictures, the position of each plate in its frame at 
the moment it was exposed. To prevent the recurrence of such difficulty, 
our dark frames had each a 
small fixed block in one cor¬ 
ner, so that only glasses with 
a corresponding corner cut off 
could be used in them, and 
then only in one possible 
position. 

This plan was considered 
preferable to that of merely 
scratching a mark on the 
glass, as the mark might be 
accidentally overlooked and 

. . Kx])(>sinfr frame ami i)Ialc willi coriier ciil oil*. 

misplaced. 

The negative collodion process was that chosen, and a large stock of 
tested chemicals was provided. I took with me also written instructions 
from Lord Lindsay as to the duration of time deemed necessary for the 
exposure of each plate in the totality series of photographs. 

We arrived at Gallc (Ceylon) on the 27th of November, and I 
borrowed a convenient portable dark-room on wheels of Capt. Bailey of 
that place; we deposited our first consignment of observers, steamed 
along the west coast of India (only stopping to plant astronomers), and 
arrived, diminished in number to four, at Baikul on the 4th of December. 
Here we were met by some gentlemen of the Indian Civil Service, who 
had made arrangements for assisting and entertaining us. 

Mr. Lockyjck chose for operating ground the summit of a tower within 
an old ruinous fortress; while I secured an excellent position on a high 
plateau adjoining the tower. The sky room was ample, with a nearly 
unbioken horizontal line from cast to south, and shelter from the wind 
from other quarters in the fortress-walls and abundant foliage; and, 
after a day or two, further protection was given by a wattled awning of 
palm-boughs screening the dark-room and mounted camera. 

In four days the equatorial had been placed and adjusted, the 
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apparatus all unpacked, chemicals re-tested, and all made ready for 
methodical practice. 

The silver-bath (neutral, and of 30 grains strength) was found to work 
well with some specially prepared chromo-iodized collodion (Thomas’s), 
giving great rapidity and soft graduation of tint, with perhaps an insepa¬ 
rable slight tendency to fog; but the trials were considered satisfactory, as 
hardness in the negatives, was to be carefully avoided. The best developer 
tried was a simple iron solution:— 

- Protosulphate of iron . . . . i oz. 

Glacial acetic acid . . . : . i oz. 

Alcohol .J oz. 

Water.33 02. 

In the daily drill assistance was kindly given by Mr. J. W. Cherry, 
who undertook to pass the dark-frames to and from the exposer, by Mr. 
Bradshaw as time-keeper, and by Major Standers to remove and replace 
the loose cap of the camera as required. We soon found that five plates 
could easily, and without dangerous hurry, be exposed during a totality 
of 123 seconds, giving each the time of exposure which Lord Lindsay 
had considered desirable, and leaving seven seconds for changing each 
dark frame. 

On the morning of the 12th of December the sun, soon after rising, 
cleared the distant hills with their light low-lying eastern mist, and shone 
upon us at our posts with scorching brilliancy :* thenceforward the weather 
was everything that could be desired—clear, calm, and cloudless. Mr. 
Cherry had in charge an extra dark-frame containing a dry sensitive plate; 
and his instructions (which were well carried out) were to take on it, in a 
certain known position, an instantaneous photograph of the sun soon after 
first contact; then to slop the driving clock for six minutes, and take a 
second photograph on the same plate; then make another stoppage for six 
minutes, and so on until five photographs had been obtained on the same 
plate. We had intended to take a second set of partial-phase pictures 
in the same manner after totality pn a second dry plate, but accidentally 
breaking this, both series were worked on the same plate. On developing 
the dry plate some hours after, the ten small representations of partial phases 

* Assuming the time of mid-totality at Baikul to have been ig" 33“ 19® local true time, 
the sun’s centre must have been 15° 33' above the horizon. 




Drawings of the Corona of 1871 * December 12th. 


705 


came out accurately disposed at equal distances apart, as expected; and 
although the photography was bad, through some fault of mine, the plate 
has since fully answered its main purpose in furnishing what Mr. Ran yard 
considers a very trustworthy guide to the orientation of the negatives of 
totality. 

About twenty minutes before totality was due five plates were care¬ 
fully prepared and each put into its frame with wet red blotting-paper 
at the back. 

On returning to the camera, I saw that the clock was running 
smoothly, while a brilliant crescent image of the sun occupied most 
steadily the centre of the focussing-screen. 

We then took our places with two or three minutes to spare; during 
these I watched, through the finder, the sun rapidly thinning to a curved 
silver thread, which finally broke and vanished. At the instant I started 
the time-keeper with “One”; at “Three” Major Standen removed the 
camera-cap, and plate No. i was being exposed:— 


No. 1 exposed from 3rd see. of totality to 18th. Duration of exposure 15 sec. 


ly 

» 2Slh .. 

» » 35 ^^' >> 

» )> ^ ® J» 

3 J> 

„ 42n<l „ 

„ „ 8211(1 ,, 

»> 40 9 ) 

4 „ 

,, S^th ,, 

.. »yvth „ 

99 . 99 ^ ^ 99 

5 

„ loOlIi „ 

.. » 

„ i 7 (?) 


All went well until, at the end of the fifth exposure, I closed the 
slide before the camera was capped, us the sun appeared to be bursting 
out. In con.sequcnce, the instrument was jerked, and has left the effect as 
a sort of “ fault ” or sun-slii) in the fifth negative. The rash proceeding 
has also prevented the attainment of extreme accuracy as to the time of 
exposure of this fifth plate: it was not, however, more than i8 second.s, 
nor le.ss than i6. 

The five plates having been exposed, and totality ended, I took the 
frames into the dark-room and began developing. No. i (15 sec.) was 
quite satisfactory;—a very narrow ring at once appeared, and went on 
extending in broad rays; these stopped somewhat suddenly, and the 
development was just pushed far enough to warrant one in thinking 
that there was no more corona to come,’ and yet not far enough to 
clog up any detail existing in the denser parts of the picture. Neither 
Royal Astron. Soc., Vol. XLI. 89 
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““ this nor any other negative of the series required intensifying. It was 
opaatwM. washed and dropped into its bath of weak hyposulphite of soda for slow 
fixing. 

No. 2 (10 sec.) developed badly, with a fog all over the plate and with 
, the corona weak and of little extent. Experience having taught me that 
prolonged development in such a case only makes bad much worse, this 
negative was very lightly developed, and a picture of some value secured. 

No., 3 (40 sec.) burst out at once, with what I conside red its fullest 
extent of corona, and a general fogging like that of No. 2 ; it was also 
treated to a light repressed development in a similar manner, much to my 
regret since. Sustained development might, and most probably would, 
have spoiled the photograph by forming a dense, uniform deposit all 
over the plate: still, at all hazards, the development should have been 
forced with the hope of showing, however dimly, those coronal limits 
which it was so important to depict. That such limits are not reached 
in No. 3 is proved by Nos. i and 5 showing a slightly greater extension 
of corona than this long exposed negative. 

No. 4 (10 sec.) was fully developed: a clear, good photograph, greatly 
resembling No. i, with the corona extending very nearly as far as that of 
the first negative, although the exposure was so much less. Considering 
that the collodion, the silver-bath, and the mode of- development were 
precisely the same with the two plates, there seems but one way to account 
for the nearly similar results of the two very d issimilar exposures,—the 
power of .the light (visual probably, actinic more certainly) fell off rapidly 
towards the outer extremities of the corona, say at 25' from the moon’s 
limb, and consequently increased exposure failed to give proportionately 
increased corona beyond that distance. This agreed very well with 
what I observed in the finder, and still better with the naked-eye 
observation. 

No. 5 (17 sec.) came out rather quickly and well. The effect of the 
movement of the camera appeared most injuriously in a curved streak on 
the outer part of the corona, on that side at which the sun was about to 
appear; and the “fault” tends to confuse appreciation of the height of 
the corona at this part. I am inclined to consider the height is greater 
here than in any of the other negatives. 

After fixing, washing and drying the negatives, there remained but 
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one task to perform before packing-up for the return to England: it was 
necessary to discover, if possible, the reason why plates 2 and 3 should 
be comparatively bad, in company with others so much better which had 
been prepared and used under similar conditions. Itwa.s found that 
although baths 2 and 3 had been filled up from the same stock-bottle 
of silver solution as the others, these two only had been used pretty 
freely for trial plates before the eclipse, and this appears to have been 
sufficient to throw them out of order. These two baths had become 
slightly alkaline, while the others remained neutral. 


Col. Tennant. 

Mr. J. B. N. Hennessey. 
Captain Waterhouse. 


11® 34' N. ) Dodabetta, near Ootacamund, 
76° 43' E. J i2tli Dec., 1871. 


Report of Col. Tennant on Observations made by order of the 
Indian Government, p. 8. Sec also “ Memoirs of the R. A. S.,” 
Vol. xlii., pp. 11—14. 


(p. II.) The photographic operations were under the general charge 
of Mr. J. B. N. Hennessey, of the Great Trigonometrical Survey, with 
whom was associated Captain Waterhouse, for the special purpose of 
attending to the technical manipulations. 

The apparatus was originally intended to have been made in India, 
and I had intended to borrow a lens from the Surveyor-General’s Office; 
but it was very fortunate that Dr. Huggins undertook to provide all that 
was needed, for unforeseen difficulties arose, and I was unable to give 
such constant attention as was necessary to the details. Dr. Huggins was 
assisted by Mr. Brothers, of Manchester, whose experience of the eclipse 
of 1870 was valualde, and who kindly fitted up a box of chemicals' and 
apparatus for us. 

The lens employed was one of Dallmeyer’s largest “rapid recti- 
linears,” of 4 inches (lo cm.) aperture, and about 33 inches (837 cm.) 
equivalent focus. This was attached to a cylindrical metal camera, which 
was mounted on an equatorial stand, and a clock was provided to keep the 
camera automatically up to the object to be photographed. The cradle 
carrying the polar axis, and clock, had a slight rocking motion on the 
pillar, which gave sufficient adjustment for latitude, while for azimuth the 
whole apparatus, pillar and all, had to be moved. 
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^ By fixing approximately tlie meridian with a compass, it was found 
that the bringing of the polar axis into position with sufficient accuracy 
■was not very difficult. 

The clock was that belonging to Mr. Airy’s instrument, which, not 
being wanted there, was made available for the photographic apparatus. 
When it was unpacked it was found that the steel axes were a good deal 
rusted, but fortunately none of the working portions were damaged, and 
when cleaned and put together the clock seemed to go well and pretty 
regularly; but it stopped occasionally without apparent cause, and on 
one occasion it was found that a clamp, binding together two parts of a 
connecting rod, slipped, and allowed the clock to go without acting on 
the camera. It was hoped that sufficient precautions had been taken to 
prevent the recurrence of any accident of this sort during the eclipse. 
One has, however, only to look carefully at photograph No. 6 to see that 
during the twenty seconds of exposure that were given to it, the clock was 
not doing its work, and a comparison of the trace of the northern promi¬ 
nence 'with the moon’s diameter shows that, in fact, the impression is the 
whole effect of diurnal motion. 

The camera was furnished with six dark slides, each to hold a plate 
five inches square, and the whole had been well considered with the advan¬ 
tage of Mr. Brothers’ advice, so that the changes could be rapidly made. 
The stand stood on a bare-surfaced rock, and the whole instrument was 
covered by an observatory tent. 

We had intended to use Thomas’ photographic tents for the opera¬ 
tions of preparing the plates and developing the pictures; but finding that 
there would be facilities for building a hut for the purpose, and considering 
the exposed summit of the hill, the entire want of shelter for the tents, and 
the great difficulty of illuminating them artificially, it was determined to 
make a hut of bamboos, wood, mats and turf, which should hold all the 
materials, and at the same time serve as a dark-room. This was done bv 
Mr. Willis. 

The floor was about 12 feet by 6 feet, and there was a good broad 
shelf at each end—one for sensitizing and one for developing the plates— 
while a narrower shelf ran along the north side of the room, and carried 
the fixing bath, washing troughs, etc. The inside was well lined with 
matting, to keep away the dust. A pane of yellow glass was placed in 
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the door, but it was thought necessary to provide candles as well 
illumination. operations. 

I had originally intended that the photographs should be taken by 
Mr. De la Rue’s procedure, with similar chemicals to those we had used 
in 1868. 

I had abundant reason then to be satisfied with the delicacy of detail, 
and I felt that now, with so small an image, much might depend on 
magnifying. With this in view, I had some nitrate of silver fused; and a 
considerable quantity of water was distilled from a solution of potassic 
permanganate in a glass retort, into a glass receiver, whence it was 
transferred into clear glass bottles. Captain Waterhouse and I tried a 
number of experiments with the various chemicals, of which I may give 
the following general results. 

It was very difficult to make a bath which should certainly work cleanly 
in Mr. De la Rue’s process, and was extremely easy to make this pre¬ 
liminary when using a bromo-iodized collodion. The deposit from simply 
iodized collodion with a pyrogallic acid developer was unquestionably the 
finest: it gave the most delicate detail, and admitted best of being magni¬ 
fied, while the deposit got by a bromo-iodized collodion, and an ordinary 
protosulphate of iron (ferrous sulphate) developer was worst; but by using 
sugar freely in the iron developing solution (an expedient I have adopted 
for years), the deposit on bromo-iodized collodion became very nearly as 
fine as with pyrogallic acid, while the whole procedure became simple and 
certain. At the .same time it was evident, as I had long known, that the 
use of sugar enabled objects having varying degrees of illumination to be 
depicted in some detail. 

I was, however, most unwilling to give up Mr. Dc la Rue’s process, 
which I had tried ; and I believe that by timing the exposures suitably we 
should get all the grades of the corona, not indeed on one plate, but 
among the plates. When we reached Ootacamund, however, and began . 
experiments, we were met by the bath difficulty at once, and this was only 
got over partially by re-distillation of the water. Captain Waterhouse, 
therefore, strongly urged that he should use the less difficult mode of 
proceeding, with which he was more familiar, and which, especially with 
the modification of adding sugar to the developer, brought out a greater 
range of intensities; and this was resolved on. 
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The following, then, was the working method :— 

The collodion was partly Thomas’, and partly a mixture of equal parts 
of Thomas’ and. Mawson’s: in both cases bromo-iodized. The bath 
contained about 30 grains of nitrate of silver per ounce (6*9 per cent.), 
and was as nearly neutral as possible. 

The developer had the following constitution :— 


Ferrous sulphate 

• IS gis. per oz. 

• 3*44 per cent. 

Table sugar 

• 15 » • 

3’44 „ 

Glacial acetic acid* . 

• 10 9 } • 

2-29 „ 

Spirit of wine 

15 minims „ 

3*44 


The negatives were not intensiified, but each, as developed, was placed 
in a dish of water till its turn came to be fixed in a strong bath of sodic 
hyposulphate. 

A good deal of time was spent on the two days before the eclipse, 
and, finally, on the morning itself, in rehearsal of their parts by those 
who wrere to share in the work. Mr. Hennessey undertook the making 
of the exposures and recording the times, etc., from Mr. Willis’ counting 
off a chronometer; and Captain Waterhouse, who prepared and was to 
develop the plates, took the duty of changing them rapidly. The 
proceedings began, notwithstanding the bad promise of the weather, by 
commencing the preparation of the plates some twenty minutes before 
the calculated time of totality. While Captain Waterhouse was busy 
with this, Mr. Hennessey carefully focussed on the fine cusps, and all 
being ready, the party took their positions about five minutes before the 
commencement, of the total phase. ... A few seconds before totality, 
Mr. Willis began calling the seconds, keeping his attention fixed on 
the chronometer face ;• when the sun disappeared, he was warned, and 
began to count; and Mr. Hennessey recorded the moments at which he 
opened and closed the lens on a card fastened on the back of his hand, 
the seconds being counted from the commencement of totality. 

I had arranged that the exposiires should be in succession 5®, 

* (NoU by Col, Tennant.) I am veiy avene to the use of acetic acid. It is quite 
possible to use 50 grains of ferrous sulphate per oz. -with a suitable amount of sugar and 
without acid \ and I believe the acid restrains the feint impressions more than those of a 
Stronger light. - 


Tennant's 
report on 
photographic 
operations. 
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10®, 15®, 15®, 10®, 5®, on the supposition, of course, of a clear sky.* The 
state of the weather, however, put out of the question the possibility of 
connecting the duration of the exposure with the amount of detail on 
the plate; while, on the other hand, the adherence to our programme 
would have risked some plates being entirely under-exposed. Mr. 
Hennessey, therefore, resolved to abandon all rule, and to judge of the 
amount of exposure by his estimate of intensity of the light. The 
exposures were then, counting from the beginning of totality:— 


No. I 

exposed at 4*, 

shut off at 19". 

Exposure 15". 

)» 2 

» 34", 

a 

44" 

„ 10”. 

a 3 

55 ", 

» 

63" 

„ 8«. 

4 

„ 74 ", 

>> 

80“ 


>» 5 

„ 88", 

»> 

93“ 

» 5 "- 


„ 103", 


123" 

„ 20^ 


The light was only just shut off from the last plate as the sun 
reappeared. 


Capt. J. R. Hogg. 


9° 43' N. ) Jaffna, 

80^ 10' E. j I2th Dec., 1871. 


MS. Reports of the 1871 Eclipse Expedition. 

[Photographs which arc at present in the possession of the Royal 
Astronomical Society were taken by Capt. Hogg at Jaffna f with two 
cameras, one of 26 inches and the other of 16 inches focus. They are 
so fogged that only the details of the lower parts of the corona can be 
made out on them,] 


Herr C. Dietrich. 7 " 48 'S. ) Tjeiiatjap,Java, 

109" 5' E. } i2th Dec., 1871. 

[From a letter of Dr. Oudemans, published in “ Nature,” Vol. ix,, 
p. 61, it appears that Herr Dietrich’s photographs were taken with “a 
photographic lens of short focus.” 

* Assuming the time of mid-totality at Dodahetta to have been ip'* 40™ 16® local true time, 
the sun’s altitude must have been 17“ 45'. 

t The sun’s altitude at Jaffna was 2t° 53', assumed time of mid-totality 19'' 56“ 2" local 
true time. 
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Enlarged positive copies upon glass of Herr Dietrich’s photographs 
were sent by Dr. Oudemans to Lord Lindsay in 1872; these copies are 
now in the possession of the Royal Astronomical Society. From an 
inscription on them it appears that the first was taken with an exposure of 
half a second at Tjebatjap,* Java, and that the other negative was taken 
with an exposure of one-third of a second.] 

* Assuming the time of mid-totality at Tjebatjap to have been 22** 51“ 58® local true time, 
the sun’s altitude must have been 67° 39'. 
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Eclipse of 1874, April i6th. 

We do not possess any photographs of the corona visible during this 
eclipse; but the drawings given by Mr, Stone, in his report published in 
Vol. XLIL, prove the corona to have been very extensive. In Mr. 
Wright’s drawing the rays extend to a distance of more than three 
solar diameters from the sun’s limb; and Mr, Stone traced the 1474 line 
with a spectroscope to more than a degree from the sun’s centre. 

The corona seems to have been of the same type as that observed 
during the eclipse of i868'6. The drawings made by Mr. Wright 
and Miss Alice Hall were very similar to Capt. Bullock’s . 1868 
drawing: they represent the corona with four great groups of rays, the 
axes of which make angles considerably greater than 45“ with the sun’s 
axis. 

Mr. Henry Hall’s drawing is of the quadrilateral type, somewhat Quadrilateral 

driiwiny.s. 

similar to the quadrilateral drawing's made T)y Pooson, Wat.kkr, and 
Winter in 1868 ; but in Mr. Hall’s drawing the etiuatorial diameter of 
the quadrilateral outline is decidedly greater than the polar diameter, and 
the area within the quadrilateral outline is considerably less than in the 
1868 quadrilateral drawings. 

Messrs. Bright and Degickhan’s drawings may also be described as 
of the quadrilateral type. The equatorial diameter of the quadrilateral 
figure is still greater in proportion to the polar diameter than in Mr. 

Hall’s drawing, and the area within the quadrilateral outline is consider¬ 
ably greater. All the drawings appear to be contour drawings; and, as no 
suggested by Mr. Stone, the great differences between them may no doubt 
be explained on the supposition that they correspond to areas of different 
degrees of brightness. None of the observers seem to have noticed any 
structures within the field of the corona. In the case of Miss Alice 
Hall’s drawing, it is especially stated (p. 49), that “the shading is 
intended simply to represent that the light of the corona faded away by^ 
insensible degrees as the distance from the sun’s centre increased,” and in 
the other shaded drawings there is nothing that appears to be intended to 
represent coronal structures. It would seem therefore probable that such 
coronal structures as may have existed were not as striking, compared 
•with the background on which they were seen projected, as in the 
Royal Astron. Soc., Vol. XLI, 90 
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coronas of i860 and 1871; and as far as such negative evidence 
goes, there would appear to be a similarity between the corona visible 
during this eclipse and that observed during the eclipse of 1870, though 
the general outline of the coronas visible on the two occasions differed 
greatly. 

Dr. Wolf gives as the relative monthly number of sun spots for April 
1874 (49'i) a number which about corresponds with that given for the 
period of the eclipse of 1868, and is only a little more than one-third as 
great as that given for the period of the eclipse of 1870. 


Mr. E. J. Stone. 29° 14' S.) Klipfontein, 

17° 40'E. I 16th April, 1874. 

“ Memoirs of the Royal Astronomical Society,” Vol. xlii. 

(p. 44.) My first impression was that the corona consisted entirely of 
a pink-coloured irregular ring. The rose-coloured prominences were seen 
clearly, and were to me of a much deeper red than the inner corona. 
When looking carefully for the parts beyond this inner corona, (or, as I 
at the time regarded it, the chromosphere,) I saw most distinctly, and 
without any difficulty when attention was fixed upon it, the branches of 
the outer corona marked C and B in the composite picture. I believe that 
the drawing of these portions of the corona by Miss Alice Hall is correct, 
except that in her drawing the edge of B is divided into something 
like four brushes. The outline appeared to me much more irregular than 
this; and Miss Hall, directly after the eclipse, expressed an opinion to 
much the same effect^viz., that there was too much detail in this part to 
be accurately drawn in the time (3“ 20*) available. I feel certain that the 
visible* extent of branch B has been under rather than over-extended in 
Miss Hall’s drawing. 

[In the composite drawing, the outer outline was taken from Miss 
Alice Hall’s drawing, and the inner outline from Mr. Henry Hall’s 
drawing. They were seated side by side at the same table.] 

(pi 46.) The drawings were made on prepared paper divided into 
sectors of 30“, and, for estimations of distances, into circles with radii 
two and three tithes the radius of the inner circle. The direction of the 
vertical plane was carefully determined in accordance with the general 
instructions of my letter. But, notwithstanding the precautions taken, 
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I was astonished to find, when after the termination of the totality I 
looked at the drawings, that there was not a trace of any similarity 
etween them. Mr. Henry Hall’s outline did not extend to quite 11' 
rom the moon’s limb. Miss Alice Hall’s extended to 1° 40' from the 
moon’s limb in one direction, and to yery large angular distances in 
other directions. I had myself examined, with the spectroscope, the 
corona to a distance from the moon’s limb more than five times as great 
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Mr. Stone’s composite-drawing of tlic corona of 1874, April i6tli. 

as the corona represented in Mr.-Henry Hall’s drawing. I was able to 
speak of the general accuracy of Miss Alice Hall’s drawing of the 
branches marked B and C in the composite drawing; and my wife, who 
had seen the eclipse well through the finder, expressed her agreement 
also with the general accuracy of Miss Hall’s drawing. But Mr. Hen^r 
Hall s skill and practice as a mechanical draughtsman entitled his 
drawing to be received with every confidence, and he was perfectly 
satisfied with the drawing made. 
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Eclipse of 1875, April 6th. 


Coronas of 
April 1874 and 
April 1875. 


The copies of the photographs given on plate 16 of the Philosophwal 
Transactions for 1878, from .which the outline woodcut given on the oppo- 
syndiaaigroupi. site page has been made, show four groups of synclinal structure situated 
nearly symmetrically with respect to the position of the sun’s axis as 
determined by Messrs. Lockyer. and Schuster. The axes of thgse syn¬ 
clinal groups, as. shown in the photogfraphs, make angles of more than 
45” with the sun’s axis. In the drawing by the Hon. H. N. Shore, the 
north-western and south-western of these synclinal groups can easily be 
recognised, and possibly also the north-eastern and south-eastern groups. 

The corona visible during this eclipse seems to have been similar 
in type to that observed during the eclipse of the previous year. But 
judging by the plates given in the Phil. Trans., the details of coronal 
structure appear to have been more easily recognized during this 
eclipse them on the former occasion. 

The fact that on both occasions the eastern side of the corona was 
somewhat smaller and less broken up than the western side, must pro¬ 
bably only be regarded as accidental, as it can hardly be assumed that 
similar heliographic longitudes of the corona occupied similar places with 
respect to the moon’s limb on the two occasions. From our knowledge 
with respect to the rotation of the photosphere, derived from observa¬ 
tions of sun spots, it appears that different heliographic latitudes have 
different rotation periods,*—^and it seems not improbable that a similar 
law would hold with regard to the corona. 

Wolf gives 20*5 as the relative monthly number of sun spots for 
April, 1875, showing that the solar activity, as indicated by sun spots, 
was not half as great as at the period of the eclipse of the previous 
year. 

* See Carrington’s “ Observations of Sun Spots from 1853 to 1861,’’ pp. 221-5. 
There appears to be a difference of more than two days in the rotation period of latitude 14.“ 
N. or S. of the photosphere and latitude 45° N. or S. 


Sun ^ts. 
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Mr. J. Norman Lockyer. 

Dr. A. Schuster. Siam, 

6th April, 1875. 

Phil. Trans., Vol. clxix., Part i. 

(p. 152.) Eight photographs were obtained by means of a small 
camera belonging to Mr. Beasley, the object-glass having a focal length 
of about 13 inches. The camera was not moved by clockwork, but 
during the short exposure the sun’s. movement, though visible, does 
not materially affect the results. The times of exposure were 2, 4, 8, 
and 16 seconds, and two photographs of 
each exposure were obtained. As these two 
sets show exactly the same phenomena, we 
need only consider one set—remembering, 
however, that the other set excludes the 
possibility of any of the results being affected 
by irregularities in the collodion-film. . . . 

Looking over one set, we are first 
struck by the rapid increase in the extent 
of the corona through an increase in the 
time of exposure: the last of the photo¬ 
graphs, having been exposed 16 seconds, 
shows an extent exceeding the diameter of 
the sun. 

The next point of interest is the symmetry of the outer corona 
round the sun’s axis. This symmetry was dwelt on by Mr. E. J. Stone, 
in the eclipse of April, 1874. The small size of our photographs does 
not, indeed, allow us to fix the position of the axis within one or two 
degrees, but even then, allowing for this uncertainty, the symmetry is 
very striking. We have marked, as well as could be ascertained, the 
position of the sun’s axis on B'ig. 7, Plate ix. The similarity in the 
corona, as observed by us and by Mr. Stone just one year before, is 
exceedingly curious. The drawings given by Mr. Stone, in so far as 
they agree amongst themselves, agree with the corona observed at 
Siam. This similarity does not merely extend to the symmetty about 

* The above outline woodcut has been made from the paper copies of the photographs 
published in the P/u 7 . TVmis. It has been oriented to correspond with the position of the sun’s 
axis as marked by Messrs. Lockyer and Schuster on fig. 7, plate ix,, of the Phil. Trans. 
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tHe sun’s axis, but also to the irregularities in this symmetry. Thus 
the nearly straight boundary lines of the corona, which cut the axis 
at nearly right angles, are not quite parallel, but converge in both 
eclipses towards the east. The west side of the corona seems, much 
more compact, the east side broken up into what the Siamese called 
fisht^s. The similarity is, perhaps^ most striking between Mr. Bright’s 
drawing of the corona in 1874, the drawing made by Prince Tong, 
by order of His Majesty the King of Siam, of the corona in 1875. 
The two drawings could certainly pass for representations of one and 
the same eclipse. 

At the Observatory the Hon. H. N. Shore undertook to sketch 
the corona. 

The similarity between this sketch and Mr. Wright’s of the corona 
in April, 1874, again, is very striking. 
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Eclipse of 1878, July 29th. 

The accompanying woodcut is only intended to give a general idea of 
the corona which was visible during 
this eclipse. The details of the parts 
of the corona near to the sun’s 
limb have been copied from my pho¬ 
tographs taken near Denver. The 
higher parts of the structures are 
from copies of Dr. Brackett’s 
photographs, and the dotted outline 
corresponds with the extent of the 
corona as shown on Dr, Draper’s 
photograph.* 

The orientation of the woodcut 
must be entirely disregarded, as the 
position of the sun’s axis has not as 
yet been properly laid down upon the 

Dr. Hicnry Draprk^s photograph was taken at Rawlins, Wy. Terr., with a telescope of 5 
inches aperture and 78 inches focal length, and an exposure of about 165 seconds; wet collodion 
plates and a neutral batli were made use of. On the copies of the photograph given me by 
Dr. Draper the corona does not extend in the equatorial regions to a height of a solar radius 
above the sun’s limb. 

Dr. Brackktt’s photographs were taken at Cherry Creek, near Denver, Colorado, with a 
6-inch telescope of 7 feet 8 inches focal length, and exposures of 10, 15, and 25 seconds. The 
ordinary wet collodion process was made use of. In a letter dated Oct. 20th, 1878, Dr. Brackett 
writes, “ With a scale divided to 4oths of an inch, I find the moon’s diameter to be |-Jths of an 
inch. The greatest heights of the corona corresponding to different times of exposure rim thus : 
25 seconds = 1375, 15 seconds=6’75, 10 seconds=5*s fortieths respectively.” That is to say, 
on the plate which was exposed for 25 seconds the corona extends to a height of just over 10' 
above themoon’s limb. 

My photographs were taken at Cherry Creek, near Denver, with a camera of six feet two 
inches focal length, for the loan of which I am indebted to Mr. Esdaile. The lens has an 
aperture of 13 inches. One of the plates was exposed for about one second, the other for about 
three seconds. “ Mawson and Swan’s extra sensitive dry plates ” were made use o£ The 
corona does not extend to a height of 6' above the sun’s limb. 

As far as my memory serves me, Dr. Brackett’s negative, which was exposed for 25 seconds, 
was about as dense in its lower parts as Lord Lindsay’s 1871 corona negatives; while Dr. Draper’s 
negative, up to a height of 12’ or 13’, is decidedly denser; but I have not'had an opportunity of 



Made from photographs of the corona of 1878, 
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Drawings of the Corma of 187 . 8 , July 

photographs. No groups of synclinal structure are recognizable, nor can 
any tree-like and branching structures be niade out,* such as are visible 
upon the photographs of the corona taken during the eclipse of Dec. 1871- 
The separate details of the corona, however, seem to be more easily 
recognisable than on the 1871 photographs. 

According to Dr. Wolf, the relative monthly number of sun spots for 
July, 1878, was only 3*3. It seems that the extent of the corona in the 
equatorial regions was much greater than in the polar regions, and that 
the great rays at the edges of the polar rifts were more nearly tangential 
than in the coronets of 1871 and 1875. 

comparing the negatives side hy side- Both Dr. Draper’s and Dr. Brackett's photographs were 
taken with a perfectly cloudless sky. As seen from the camp at Cherry Creek, near Denver, the 
sun’s altitude at mid-totaJity was 55° 16^ j at Dr. Draper’s station at Rawlins it was about 56 • 

* Besides the photographs referred to on the last page, a valuable series of photographs of 
the corona was obtained by Prof. W. Harkness, at Creston, Wy. Terr. They were taken in 
the principal focus of a Dallmeyer portrait lens of 6 inches aperture and 37*9® iiiches focus. 
Mr. Rogers, of Washington Observatory, also obtained a very valuable series of photographs 
at another station with an instrument similar to that used by Prof. Harkness. Photographs 
were also taken by Mr. Waldo’s party at Fort Worth, Texas. But none of these appear to 
show the tree-like structures or synclinal groups refened to above. 


REFERENCE TABLE. 


Date of Edipse. 

Angle of Dr. WolTs reladve 
position of monthly number 
Sun’s suds, of sun spots. 

Ar^le of Dr.Wolfs relative 
Date of Edipse. . position of monthly numb^ 

Sun’s axis. of sun spots. 

1715, May 1st, 21^ 

335 ° 52' 

*25’0 

1867, Aug. 29th, 6*' 20° 35' 

9-2 

1766, Feb. 9th, i"' 

344 ° 4' 

14-4 

1868, Aug. 17th, 14'* 17° 20' 

429 

1806, June l6th, 4’* 

350° 37 ' 

29'6 

1869, Aug. 7 th, 11“ 13° 42' 

77-6 

1842, July 7th, 18*^ 

0° 30' 

23-9 

1870, Dec. 22nd, 0** 6° 44' 

1354 

1851, July 28th, 3'^ 

9 ° 23' 

64'2 

1871, Dec. 1 ith, 15** 11° 4^ 

98-0 

1853, Nov. 30th, S’* 

16“ 13' 

3 i '4 

1874, April i6th, 2» 333° 51' 

491 

1858, Sept. 7th, 2^ 

22° 47' 

64-3 

187s, April Sth, .i 9 ’' 333 ° 3 °' 

20-5 ■ 

i860, July 18th, 3** 

3° 26' 

94‘9 

1878, July 29th, lo'* 10° 4' 

33 


* In a letter dated Oct 1879, Dr. Wolf writes : " Les observations solaires que je connais pour 
lemois demai 1715 sont presque trop incertaines pour en d^riverunnombre rdatif. Mais je crois 
que le nombre ne diffdrera grandement du nombre eflfectif, et il me semble que pour le com¬ 
mencement du mois on pourrait m&ne le porter k 35'6. 

"Pour le mois de juillet 1878 le nombre relatif vrai ne s’dl^ve qu’k 0*i, le nombre relatif 
compens^ k 3*3.” 

The other relative numbers given in the above table are from Dr. Wolfs paper on sun-spot 
frequency published, in. Vol. xliii.. of the 



INDEX OF MANUSCRIPT AND PRINTED ACCOUNTS OF OBSERVATIONS 
OF SOLAR ECLIPSES WHICH HAVE BEEN REFERRED TO IN COM^ 
PILING THE PRESENT VOLUME. 


Where there are several accounts of the observations made by any observer, together with 
letters, telegrams, newspaper announcements, and other printed matter referring to his obser¬ 
vations, the documents have been, as far as possible, catalogued in the order of their date, 
placing manuscript matter before printed, and accounts of observations given by the observer 
himself before descriptions of his observations given by others. 

In order to facilitate reference, we have distinguished different entries under one name by 
the Greek letters («), (^ 5 ), (y), etc.; but unless dates are given, the order of arrangement must 
not be relied upon as indicating priority of publication. 

Wlien what appears to be the same name is spelt differently by different authors, or where 
one name occurs with materially different titles in different places, we have, except in the case 
of well-known observers, retained the various spellings and titles in the Catalogue. 

Titles ami letters denoting degrees and honours have been omitted unless they affect the 
name as usually referred to.'^ 

Where the title given has changed since the date of the ol)servation, the last or highest 
title (where known) has boon made use of. t 

The titles Mr. and Ksij. have been omitted; but in the case of foreigners it has occa¬ 
sionally been found convenient to point out their nationality by the titles M., Herr, Sig., 
Don, etc. 


Accoimk of Ohscrvatious of lidipses up to a.d. 1836 which have bcc7i viade 

7 fsr of in the present Volume. J 


Oassini .—Set ■ M a k a i . i > i . 

Cotes (Dr.) 

liCltcr conccniiiij^ obsc-rvnlitms of of 22ii(l 

April, 1715, (ronl.Minod in “ (’oiTcspondLMicc of 
Wewlou and ; cdilcd by b^lIcsUm, from 

Ictlci's in 'IVin. Col. Lilirary,” at /. 181. 

{Tiw itmdvuis of thi' Coroua 
87/0, Owthrid^\\ 1850. 

Delisle. —See Maramji. 


Dnillier (H. Chr.) 

Abslraol of a JAdU‘r from (Ionova, May 31SI, 1706, 
]S. vS.. by M. f. (,’lir. Ibncio Duillior, to liis bn)lliL*r, 
Mr. Mic. I'acio, conlaininjr some observations of 
the Sun’s ,Kdi]>se on tin; I2lh of May, 1706, N.S. 

y’////. Trans, for 1706, A 22. 

Dunbar (William), 

Observations of the ICclipso of June iCtli, 1806, 
made at lA)resl, near I^ateliez. 

Trans, of the Amer. Phil. Society^ ist 
Series, Vof. vi., 260—264, 


* Thus the titles “ Dr.,” “ 1‘rof.,” are given, while descriptions or titles, such as “Memhre cle I’AcadtSmie,” 
“Director of Observatoiy,” “Ooheiinrath,” “ Kriegsrath“M.A.,” “F.R.S.,” “D.C.D,” «LL.D.,” etc., 
which ordinary custom has not made a necessary part of the name, arc omitlcd, 

t Admiral Kiehards at tlie lime of his observation in i860 was a Captain R.N. Ilis name Is given in 
the i86o Catalogue as Richards (Adiniml CJ. H.) I'his course has been adopted in order to avoid confusion, and 
because men arc usually most widely known by the last title to which they attain. 

+ Up to A. I). 1836 tlic catalogue only refei'S to accounts of observations from which quotations have been 
made ; after that date all accounts of observations which have been consulted arc catalogued. 

Royal Astkon. Soc., Vol. XLI. 


91 
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Ellioott (Andrew). 

Observations of the Eclipse of the Sun, June i6th, 
i8o6, made at Lancaster. 

Trans, of the Amer. PhU. Society^ \st 
Series, Ko/. vi.,//. 255— 260. 

Ferrer (Jose Joaquin de). 

Observations of the Eclipse of June i6th, 1806, 
made at Kinderhook, in the State of New York. 

Trans, of the 'Amer. Phil. Society, 1st 
Series, Vol. vi., pf. 264—276. 

Flamsteed (Rev. John). 

Mr. Flamsteed's Letter, concerning his observa¬ 
tions and those of Mr. Townley and Mr. Holton, 
of the late Eclipse of the Sun, June ist, 1676. 

Huttofis Abridgment of the Phil. Trans., 
Vol. ii,,p. 316. 

Flamsteed (BeT. John). 

Observations of the Solar Eclipse May i—12, 
1706, at the Royal Observatory at Greenwich. 
By the Rev. Mr. John Flamsteed, Math. Reg. and 
I* .]^. S. 

Hutton^s Abridgment of the Phil. Trans,, 
Vol. v., p. 294. 

Halley (Br. Edmund). 

Observations of the late total Eclipse of the Sun on 
the 22nd of Ajjril, last past; made before the RoysLl 
Society, at their house in Crane Court, Fleet Street, 
Loudon. 

• Phil. Trans, for pp. 2^1-62. 

Be la Hire. —See Maraldi. 

Le Gentil (M.) 

Voyage dans les Mers Tlnde, p. xvi. 

{Cofdains enp^cwing of the corolla observed 
during the eclipse of gth Feb., 1766). 
4/<7, Paris, 1781. 
le Monnier (M.) 

An Eclipse of the Sun observed at Aberdour Castle, 
Scotland, July 14th, 17^. 

HuttorCs Abndgtnent of the Phil, Tram., 
Vol. ix., p. 591. 

LouvUle (U. le Chevalier de). 

Observations faites k Loudres de 1 ’Eclipse totale du 
SoleU du 3 mai, 1715, nouveau stile. 

MSmoirs deVAcad. 1715, 117-31, 

FCaolaurin (Colin); 

The Eclipse of Feb. i8th, 1736-7, observed at 
Edinburgh. 

Huttoris Abridgment of the Phil. Trans., 
Vol. viii., p. 170. 

Maraldi. 

Reflexions sur I'ddipse du Soleil du 3 mai, 1715. 


The above contains accounts of observations by 
M. Cassini. M. de la Hire. 

M. Delisle. M. de Louville. 

Mhn. de t Academic for 1715, pp. 93—131. 

Bohie (Thomas). 

Concerning the Eclipse of the Sun of Nov. 1722. 

^ Phil. Trans, for 1724, pp. 67-9. 

Bydhenius. 

(Observations made at Forshem, in Sweden). 

Acta Lit. et Scienc, Suec, Vol. iv., p. 61. 

Short (James). 

An Eclipse of the Sun, July 14th, 1748, observed by 
the Right Honourable James Earl of Morton, M. Lie 
Monnier, Royal Astronomer and Member of the 
Royal Academy of Sciences at Paris, and Mr. James 
Short, Fellows of the Royal Society. 

Phil. Trans, for i*j^Z,pp. 582-97, 

Stannyan (Capt.) 

Letter from Bern, in Switzerland (May, 1706). 

Phil. Trans, for V^oL, pp. 2240-1. 

Stukeley (Br. William). 

Letter to Dr. Edmund Halley, giving an account of 
the Eclipse of the nth of May, 1724, observed from 
Haradon Hill, Wilts. 

Itinerarium Curiosum {2ttd Ed .), Vol. i., 
pp. 179-82. {^Illustrated by a steel plate 
shffiving the appearatu'e of the sky and 
landscape during totality, the sun being 
behind clouds. Plate No, loi, 1st pt.) 

tnioa (Bon Antonio). 

Observations on the total and annular Eclipse of the 
Sun, taken on the 24th of June, 1778, on board the 
Espagne being the Admiral’s ship of the fleet of 
New Spain, in the passage from the Azores towards 
Cape St. Vincent. 

Phil. Tram., Part i. for 1779, pp. 105-19. 
Vaughan (John). 

Observations of the Eclipse of June i6th, 1806, 
made at Bowdoin College, in the district of Maine. 

Trans, of the Amer. Phil. Soc., ist Series, 
Vol. iy.,pp. 275-7. 

Weidler (J. F.) 

Occidtatio Palilicii observata Vitemberga; Saxonum, 
d. xxiiL Dec., N. A. 1738 a J. F. Weidlero, R. S. 
Lond. 

Phil. Trans, for pp. 225-8. 

Wyherd (Br.) 

Observation of Eclipse of March 29th, 1652. 

Vincent Winfs Astronomia Britannica, p. 
356. London, fol. 1669. 


Annular Eclipse 0/ i 8 i 6 y May 15/A. 


Axago (M.) 

See Observatoire de Paris. 

Bally (Francis). 

(a) On a Remarkable Phenomenon that occurs in Total 
and Annular Eclipses of the Sun. 

Memoirs of the R.A.S., Vol. 'Si.,pp. 1—40. 
(j 3 ) S^ also Annular Eclipses. 

Monthly Notices R.A.S., Vol. iv., pp. 15—19. 


Bessel (Fried. Wilh.) 

(a) Beobachtungen der Sonnenfinstemiss am I5ten May, 
1836. 

Astr. Nachr., Vol. sdy., pp. 113-26. 

03 ) Translation of a Paper by Prof. Bessel (Astron. 
Nadir. No. 230) on lie Solar Eclipse of May 15th, 
1836. 

Monthly Notices R.A.S., Vol. iv., pp. 21-3. 
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BouTard (M. A.) 

S&: Observatoirc cle Paris. 

Bouvard (K. £,) 

See Observaloire cle Paris. 

Brisbane (Oeu.) 

Observations (le r^clipse (111 15 mai, 1S36, faites a 
Makerston, pres d’JOdinbiirjjli. 

Comptes RemOts^ Tom, ii., p, 573. 

Ooulier (M.) 

Lettredc bT. Coulicr cniilcnant les (jbservations qu’il 
a faites pendant lY‘eIi]ise <lii 15 Mai, 1836. 

Com pics Kendits^ Vol. ii.,/. 497. 

Dawes (Bev. W. E.) 

ObseiTatiims of the Solar 10clij»se, May 15th, 1836, 
made at Orniskirk. 

PlontJily Noih'cs R,A,S.^ Vol. iv.,//. 23-4. 
Eorbes (Prof.) 

Kxtrait d’line letlre de M. k'orbes, contenant ses 
obsLM'vatioMs du spectre solairc pendant reclipsc dii 
15 Mai, 1836. 

Com pics Raid ns, Tom, ii., p. 576. 

Gaatier (M. Alfred). 

01)servali()ns faites a (leiieve de I eclii»se du 15 niai, 
1836. 

Com pics Raidus, Tom. ii., /. 575. 
Henderson (T.) 

(a) Letter to Mr. daily on bis observations of the 
JCclijise (jf May I5tli, 1*836, made at the C)bservat<jry, 
Kdinbiirjrh. 

Mem. Roy. Asl, Sociciy, Vol. x.,//. 37-<> 

(/3) Extract of a Letter from Mr, Henderson to Mr. IJaily 
relative to the late Annular lOelipse of the Sun on 
May I5tli, 1836. 

Monlhly Xollccs R. A. A’., /W. iv., 

pp. r(»5, ibb. 

Hopkins (Lieut. C.) 

ObservatiiMis of the Annular JCelipse of May 15th, 
1836. 

Monlhly .Xoliecs R. A. .V., / ol. iv., /. 80, 

Langrier (M.) 

St'c (.)bservatoiie de Paris. 


Xaqniante (H.) 

Observation de I’eclipsc de Soloil du 15 mai, 1836, Observatioas of 
faitc a Strasbourg;. eclipse of 1836 

Com pics Rciidtts, Tom. iii., p. 520 

Uathieu (H.) 

See Observatoirc de Paris. 

Btauvais (H.) 

See Observatoirc cle Paris. 

Observatoire de Paris. 

Olwervations de reclipsc du 15 mai, 1836, faites a 
rObsemtoirc cle I’aris ]>ar MM. Ara^o, Bouvard, 

Mathicu, Savary, Boiivanl, Langier, Plantamour, 

Mauvai.s. 

Comples RinduSf Tom. ii., p. 503. 

Peters (Dr. H. P.) 

Jlcrechnuntj cler Sonncnrmstemi.ss vom I5t<jn Mai, 

1836. 

Astr. Naehr., Vol. xiv., pp. 227-32. 

Plantamour (H.) 

AW* Olwervatoire de J'aris. 

Bobinson (Bev. Dr.) 

Clbservation of the Solar l{clipsc. May 15th, 1836, at 
the Annafrh Observatory. 

Alemoirs of the R. A. S., Vol. x.,//. 4X-2, 

BUmkor (Goo.) 

Sonncnlinsterniss nni I5t‘-*n Mai, 1836. 

A sir. A'ti(//r., Col. xiv.,//. <J 7 —104. 

Savary (M.) 

.See Observaloire de Paris. 

Sboarman. 

(Ibservationsof llu‘ Solar Eclipse of May 15th, 1836, 
jMonlhly AMrs R. A. A’., Vol, jv., /. 80. 

Smyth (Adml. W. H.) 

Account of bis observations of the ICclipsc, l5lhMay, 

183b, made at Ledford. 

Cvcle of CelesthU Objects^ Vol. i., 

>/. 140.43. 

Traill (Dr.) 

Observati<ms faites u PMinburgli dc I’tSdiji.sc du 
15 mai, 1*836. 

Comples Remius, Tom, ii.,/. 574- 


Partial /rV/y/.sr 1841, fiily 18//^. 

Chevallier (Rev. Profossor). Miidlor (Dr. von). 

Ob.scrvalions (»f the Solar Eclipse (»r July iSlli, 1841. Partiale Soimenfmslcrniss am itSicn Juli, 1841, 

Monlhly Xolkes, I W. v., l*S. .-Isir. A’aehr., Col. xix,, //. 20(>I2. 


Total Eclipse of 1842, July ^tli. 


PRKI.IMINARV PUHbICA'noN.S. 

Littrow (Dr. C. L.) 

Karlc (ler lot .'den .Sonnenlinslcrniss am 8 Juli, 1842, 
nach 1. II. Lehmann fur die ii.streichi.selie Monarchic 
eiilworfcn von C. L. Littrow. 

(.Single sheet.) Wein, 1842. 

Stratford (Lieut. W. S.) 

Path of the Moon’s .shadow over the .southern jiart 
of Eraiice, the north c>f Italy, and part of Oennany, 
during the '^Polal Eclipse of July 7th, 1842 (with 
map). 

Monthly Xoliees R. A. A'., Vol, v.,//. I7'37' 


Act’OUN'JS UV Opskkvations. 
delP Acqua (Sig. Carlo).— Aiv Akacd, 

Airy (Sir G, B.) 

(a)(ll>servalions of the 1’otal Solar Eclip.se of 1842, 
July 7th duly 8th civil reckoning). 

' Alemoirs R. A, A’., P'td. xv., //. 9—18. 

(p) Ob-servatiojis of the Total Holar Eclipse of 1842 
July 7th (July 8th civil reckoning—lour steel platc.s) 
Alonthly Notkes, Vol. v,, pp. 214-21. 

(7) A’rt- SciiAifn. (5) Alt ago. 
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bservations of 
;lipse of 184a, 
ily 7 


Air7 (lady). —See Arago. 

Alezandxow (Lieut.) 

Beobachtung in Pulkova. 

Astr. Nachr.^ VoL xxii., 225. 


Arago (H. Pran^ls). 

’ Snr r^clipse^otale de Soleil du 8 juillet, 1842. 

Annuaire du Bureau des Longitudes poiir 
1846, pp. 271—477 (one steel plate). 


The above contains short accounts of observations 


made by- 
Airy, Sir G. B. 

. Airy, Lady. 

Arvedi, Dr. 

Attenoux, M. 

BaUy, Mr. Francis. 
Balaquer, Don Louis. 
Balsarno, Prof. 

Beau, M. 

Billet, M. 

Boisgiraud, M. 

Bouvard, M. Eugene. 
Cabiati, Sig. Giambattista. 
Calvet, Don Esequid. 
Gander, M. 

Casari, Prof. 

Cavana, Dr. Angelo. 
Dalbiez, M. 

delPAcqua (Sig. Carlo), 
de Passa, M. Janbert* 
Dieu, M. 

Fabre, M, 

Farines, M. 

Flangergues, Prof. 
Fraisse, M. 

Fusinieri, M. 

Gonsalvo, M. Francois. 
d’Hombres-Fimlas, M. 
Huyn, Count. 

Julia, Capt. 

Kuhn, Lieut. 

Largeteau, M. 

Laugier, M. 

Lenthdric, Prof. 


Littrow, M. 

Lodi, M. 

Lordat, Prof. 

Magrini, Dr. Luigi. 
Majocchi, M. 

Massot, Dr. 

Mauvais, 

Mayette, Capt. 

Meryon, M. 

Nobile, M. Antoine. 
Perigo, Prof. 

Petit, M. 

Peytal, M. PAbbd. 

Pinaud, M. 

Piris, Prof. 

Presas-y Ping, lionLorenzb 
Regnaud, M. 

Roche, M. 

Ruchinger, M. 

Santini, M. 

Savoumin, M. 

Scliaub, Prof. F. 
Schidlosfslcy, H. 
Schumacher, M. 

Selva, M. 
vStruve, M. Otto. 

Valz, M. 

Vieta, Dr. 

Vilas^ca, M, . 
WallerstorfF, M. 

Zambpni, M. 

Zantedeschi, M. PAbbd. 


Arvedi (Dr .)—See Arago; 

Attenoux (M.)— Arago; 

Baily (Tranois). 

(a) Some remarks on the Total Eclipse df the Sun on 
July 8th, 1842. 

Memoirs R. A, S.^ Vol xv.,pp^ I—8. 

(jS) Some remarks ou the Total Eclipse of the Sun Oil 
July 8th, 1842 (i steel plate). 

Monthly Motues^Vbl. v., pp. 208-14. 

(y) See SCHAUB. 


(5) See Arago. 

Salaguer (Bon louis).— Arago. 
Salsamo (Prof.) — See Arago. 

Beau { 7 t[.)—See Arago. 

Belli (Prol J.)— See Schaub. 
Bergxds (Dr.)— Schaub. 

Billet (H.)— Arago. 

BoDn (Dr.)— ifl? Schaub. 
Boisgiraud Arago. 


Bouvard (M. Eug&ae)— Arago; 
de Breaute (NeU-)i 

Observation de la fin de I’dclipse du 8 juillet, a la 
chapelle prSs Dieppe. 

Comftes Rendiis, xv., p, 125. 

Bremiker (Dr. C.) 

Beobachtung der Sonnenfinstemiss vom8 Juli, 1842, 
zu Oedenburg in Ungam. 

Aus den AnnqJen^ der k. k, Stemwarte zu 
Wcinj xiii. Ba^id, 

Brestel (Dr.)— Schaub. 

Cabiata (Sig. Giambattista). —See Arago. 

Calvet (Don Esequiel). —See Arago. 

Canddr (M. )—Sce Arago. 

Carlini (ProtySee Schaub. 

Casari (Prol Lorenzo).— vStv Schaub, also see Arago. 
Cavana (Dr. Angelo). —See Arago. 

Coiloredo-Wallsee (Count). —See Schaub. 

Conti (Proi)— Schaub. 

Dalhioz (M.) —See Arago. 

Delessert (B.) 

Observations faites a Montpellier. 

Comptes RenduSi xv., p. 80. 

Delile. 

Observations faites a Montpellier. 

Comptes Rendus^ xv., p. 80. 

Dieu (M.)— .SVff Arago. 

von Elgg (Dr. 0 . W.)—ilv Schaub. 

Fabre (M.)—Arago. 

Farines (M.)— .Slv Arago. 

Fedorow (Prol) 

Beobachtung in Tschemigow. 

Astr. Nachr.^ Vol. xx., pp. 235-9. 
Flauger^es (Prol)— i’ft? Arago. 

Forbes (Prol James D.) 

Surl’eclipse totale de Soleil du 8 juillet, 1842. 
(Extrait d’une lettre a M. le Prof. Gautier.) 

Tiride la BiblMihque Universelle de Genbje^ 
xlviii., pp. 361-8; Dec. , 1843. 

Fraisse { 11 L.)—See Arago. 

Fusinieri (M.)— Arago. 

Gallo {PTot)See Schaub. 

Gonsalvo (M. Francis). —See Arago. 

Groves (Capt.) 

A few- remarks on the Total Eclipse of the Sun 
observed at Nice, July 8th, 1842. 

Monthly Notices^ Vol. v., pp. 207-8. 
Gruthuisen (Dr, P. von)„ 

Bedeutungsvolle und neue Erscheinungen bei der 
Sonnenfinstemiss vom 8 Juli, 1842. 

pp. 16, Stuttgart^ 1842. 

EaUaBchka (Prol)— Schaub. 

Eansler (Lieut.)— .Sftf Schaub. 


Heider (Dr. Schaub. 


d’Hombres-Pirmas (M.)-^^^ Arago. 


Huyn (Count).— Arago. 
Julia (Capt)— Arago 
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JUttner (Herr). —See Sen a u n. 

Kesefti (Herr).— Jl'tv Sen a u is. 

Eronz (Padre ).—See ScH.viir.. 

Kuhn (liout. Araci). 

Largreteau (M.)—Aracjo. 

Lassell ('W'.) 

Account of an Ohscrviition of llic Solar ICclipsc of 
the 7tli July, 1.S42, made at Slarfield Ohservatory. 

Memoirs R. ^' 1 . S., IW. w.,/>f. ni-G, anti 
Monthly Aotieesj IW. v.,//. 2^6-7. 
Laugier (M.)—*SVv A ra( i o. 

Lentheric (Prof.) —*S'/v Aracss. 

von Littrow (Prof. C. L.j—.S^v Sen A ins, Mso see Araiso. 
Lodi (M.)—Atv Araijo. 

Lordat (Prof.)-~.S‘/v Aracjo. 

Magrini (Dr. Luigi).--.s ;e Scn a 111 s, n/so .v<v- A r A(i<». 
Majocchi (Prof.) -.V,-,• St;n A n is, u/.\o .\e, ’ A R As u k 
Massot (Dr.) —.s;,- .\ n a«;< >. 

Mauvais (M.)—.SV.* Auasso. 

Mayer (Dr.) .s;.-S ciiai' is. 

Mayette (Capt.)- .Siv .\i;a»jo. 

Meryon (M. ) .v,-,* ,\RAt;<». 

Mikocz (Prof. G. A.) .s; <- S(' n a i' 1: . 

Moser (Herr L.) -See Ss'11 ah 11. 

Miick (Herr), --.s;** Ss iiA mi. 

Kicolai (Hofraths). 

Ih'ohMt'hlmi^ iI«T jitiiilcii SoniHMirmslcrniiiS (July 71h, 
iS.|.2). S(lii<‘ilii‘ii di’s 1 lerrn IlnlVallis Nieolni an 
den I leraii.'.'M'liiT del' A:.l rmiiiiiiiielie Nacluiehten. 
.t.u*/. .Whhr.y I Ot. f. i, 

Nobile (M. Antoiiie). See .\i: \<;u. 
de Passa (M. Jauhert,. - S^ee .XuAsm. 

Porigo (Prof.) -.s'.-. .XuACn. 

Peters (Dr.) 

r»eol)si(')ilnii|.', ill l'idknv:i. 

A.str. / oi. /. 225 - 

Peterson. 

lieol)ii(lilniii;i ii dcr Snnneiilin.sUTiiir.-. ,-nn 7^:11 |ulius, 

./i/'-. .V’.'f.v/'., W'l. x.\., /. 5. 

Petit (M.) .Sr.' .VKAfit 1. 

Peytal (M. rAbho 1 Se,- Ak ai a>. 

Pietroli (Dr.) .S'e.’ SriiAiin. 

Pinaud(M.) - .S'.v Aua«;«i. 

Piria (Prof.) ■ .s;.- .Arauo. 

Pittel (Baron) ■ .S’,. ■ S< • 11 a i' 1;. 

Plantamour (Prof. E.) 

Sclireilien des Ilerni M. I’hul.nnoui-, hireetnr ilcr 
Geiifer Sleriuvsn lir sin dtrii I leriiusjjelicr der Astroiio- 
inisclie Nurlnirlileii. 

.■/.\/r. .W/ehr.f I el. xx., ff. 5 —12, 

Presas-y-Ping (Don Lorenzo). —.S’,v’ Araco. 

Quetelet. 

Jiclipse .Snlidre du S jiiillel, iS.|2. (Extracted from 
the Jbulietin tie /.\ le<it/emle Royti/e t/e liruxeHes,) 
HrifsAli's, //. ;{5. 


Eegnaud (M. )—See Arago. 

Eeisinger (Prof.)—Alv Sciiaub. 

Eoche (M .)—See AraPiO. 

Euohinger (M.)—Arago. 

Santini (Cav. Prof. Gio.) 

(a) Relaziono dcU’ osservazionc dell’ EclLssc totale 
avvenuta alia mattiiiii 8 luglio 1842. 

Lefta lU'lR adihm-za del ji>ionio 17 1842 

alP /. R. IstitiUc di Scietize^ Lettere ed 
Aril til K'ueslti, 


(/ 3 ) See SciiAUis. 
(7) Rde Arago. 


Savournin (M.)—.Stv Arago. 


Schaub (Prof. F.) 

(a) IJoohachtungen tier totalen Sonnciirmstemiss am 7 
Jjiliii.^, 1S42, ill tier OesterreichLschcii Monarchic und 
'I'llrill. Ziisamnieiigcstellt von. F. Schaub. 

Aumilen der k l\ Sleniwartc in Wein^ 
FA. xxii., //. 29—50 (throe plates). 


'I'lie ahnv^e contain.s short accounts of observations 
made l»y 
Airy, Sir ( 1 . 1 ». 
llnily, Mr. h'ranci.s. 


Ilelli, Piof. |. 

IJt‘r;;iiis, I )r. 

I M il III, Dr. 

I‘»r<‘sli‘l, I >r. 

(’iirliid, l*it*f. 

(’;i’.nrl, I'mf. I,(ir(‘nzo. 

('iilhtivilo-Wallsee, ('011 iil. 
(’•iiili, I’rcif. 
viiii I'‘.li‘,|.',, 1 >r. (). W. 
<i;ill«», Trof. 

Ilnihi.sdika, I’rof. 

Iliim.ler, I.ieiil. 

Ilfiiler, Dr. M. 
liidiu'r, Ilerr. 

Kfscrii, 11 err, 

Kmti/, I Sid re. 

von I.iUniw, Prof. (’. D. 


Magrini, Dr. I.uigi. 
Majocclii, Prof. 

Mnyer, J)r. 

MiUocz, I’riif, Cl. A. 
Moser, Ilerr 1 ., 

Miick, Ilerr. 

Pielropoli, Dr. 

Pittel, Pill roll. 

Keisiiiger, Prnf. 

Saiiliiii, Prof. 

Scliaul), Prof. F. 
Scliinnaelier, Prof. 
Semeiizi, Sig, (i. 15 . Alvise. 
Slurk, Ilerr. 

Sleinheil, Herr. 

Wissiiik, Lieut, 
von Wiillerslorf, Lieut. 
Zantedeselii, Prof. 


Schaub (Prof. F.) {^) .S',v' A r ai n >. 

SchidlowHky (Horr Magistor). 
lleoli;ieIiliiiig ill l.ipezk. 

Asir. .\f/.//;■., Fo/. xx.,//. 227 - 34 . 

Schidlosfsky (M.) .s;-,- A rai: i >. 

Schumachor (Prof. H. C.) 

(a) pM'oiiaelilmig der totalen Sonncnfinsterniss amSJuli, 
1S.12, ill Wien. 

//. 231-5 0/ Selutmother's Jtihrbue/i fur 

iS.i3. 


(id) See .SriiAUl}. 

(7) .V,v'.V rago. 

Schwoiror. 

lieoLaclitung in Pulkowa. 

. Isir. jVt/ehr., Fo/. xx., J>, 225. 

Solva (M.)—.Siv Arago. 

Somonzi (Sig. G. B. Alvise).—Atv Schaub. 

Siavinsky (Herr von). 

Schreiben Sr. IC.xcellenz des Ilerrn Slaat.srath.s v. 
Siavinsky an den Ueraasgeber der Astroiiomischc 
Kachrieliten. 

Asir. Nac'k?\f FoL xx.,/^. 73-6, 


Observations of 
eclipse of x84a, 
July 7. 
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Observations of Stark.— 5 ’^^ SCHAUB. 

edipse of 184a, ^ 

July 7, SteinkeiL— Schaub. 

Stopoff (Stabarzt). 

Beobachtung in Bajan-Aill. 

Astr, Nachr,^ Vol. xx.,/. 357. 

StruTO (H.) 

Beobachtung in Pulkowa. 

Astr, Nachr.^ VoL xx., p. 225. 

Stmve (Prof. Otto). 

(a) Beobaditiing in Lipezk. 

Astr, Nachr>i VoL xx., pp. 227-34. 

()8) See Arago. 

(7) Schreiben Sr. Excellenz des Herra Staatsraths v. 
Struve an den Herausgeber der Astronomische Nach- 
lichten. 

Astr, //ac^r,, Vol xx., p. 225. 


Hetm Dra. Stubwidotff an Harm 


Auszug aus einem Schreiben des llermValz Directors 
der Marseiller Stemwarte, an den Herausgeber clcr 
Astronomische Nachrichten. 

Asir. Nachr,t Vol. xx., pp. ii— 14 - 


Val2 (M.)—i’diff Arago. 

Vieta (Dr.)— Arago. 

Vilaseoa (M.)—Arago. 

Wisfliak (Lieut.) —See Schaub. 

von WiOlerstorf (Lieut.)—to Schaub ; also see Arago 
Zamhoni (M.)—to Arago. 

Zantedesohi (Prol)—to Schaub, also sec Arago. 


Total Eclipse <2/^1843, Dec. 21. 


Caldecott (John). 

Observations of the Solar Eclipse of 1843, December 21st, 


made at the Observatory of Trevandrum. 

Moftthly Notices^ W.vi., pp. 81, 82. 


Annular Eclipse of 1847, Oct. 8—9. 


Taeob (Captajn). 

Observations of the Annular Eclipse of October 8—9, 
1847, Bombay. 

MontMy Notices, Vol. viii., pp. 27, 28. 

Lysaght (hlEajor). 

Account of the Annular Eclipse of 9th October, 1847. 
Moiithly Notices, Vol. viii., pp. 130, 131. 


Manvais (M.) 

Observations made at Orleans of the Eclipse of 
October 9th, 1847. 

Monthly Notices, Vol. viii., p. 13. 

Sohraub (K). 

Observations made at Cilly, in Styria, of the Annular 
Mipse of October 9th, 1047. 

Monthly Notices, Vol. viVi., pp. 13, 14. 


Total Eclipse of 

hjxgfi (K. Fiaafoia)- 

Sur r^cUpsc totale de Soleil, observ^e le 8 aoflt 
1850, a Honolulu (ile Sandwich), et recommanda- 
tions relatives aux observations qu’il sera convenable 
de faire pendant Tdclipse totale du 28 juillet, 1851. 
Comptes Rendns, xxxil, 577-85. 


850, Aug. 7—8. 

Eutezyeki. 

EfFets produits sur les hommes et les animaux par 
r^clipse totale du 7 aodt 1850; oUscrvde aux lies 
Sandwich. 

Comttes Rendus, xxxii., pp. 636, 637. 


Partial Eclipse of 1851, Jan. 31— Feb. i. 


Clarke (Bev. "W. B.') 

Observations made at Paramatta during the Eclipse 
of the Sun of Feb. ist, 1851. 

Monthly Notices, Vol xi., pp. 223-5. 

King (Captain P.) 

Solar Eclipse of January 31st, 1851, observed at 
Paramatta. 

Alonthly Notices, Vol. xii., pp. 29, 30. 


Latrohe (Lieut-Governor of Victoria). 

Observations of the Eclipse of Jan. 31st, 1S51, made 
at Melbourne. 

Monthly Notices, Vol xii.,/, 30. 

Murray. 

Observations of the Eclipse of Jan. 31st, 1851, at 
Yarrowlumla, 

Monthly Notices, W. xii.,/. 31. 
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Total JEclipse ^1851, fuly zZth. 


Prehminary Publications, 
British Association. 


Suggestions to Astronomers for the observation ot 
the Total Eclipse of the Sun on July 28th, 1851. 
Drawn up by a Committee of the British Association. 
8tw, 1851. 

Busch (Dr.) 

Ueber die totale Sonnenfinstcrniss am 28 Jiili, 1851, 
und die Erscheinuugeii, welche dabei zu erwarten 
sind. 

8?'^?, 36 f/>. (Two plates an<l a map.) 
Kimi^sk'r^f 1851. 

Accounts ok Ouservations, 
d’Ahbadie (M. Antoine). 

Eclip.se tulale (111 Soleil, ob.serv( 5 e le 28 j nil let, 1851, 
a Ereilcriksvterii, eii Norvdgc. 

Comfft'S Ki'm/us, xxxviii., ff. 295—300. 

Adams (Prof. J. C.) 

Observations at I'’re(leriksvaarn. 

A*. -'/.A., xxi.,//. i,//. 101-7. 

Agardh (Prof. Joh. Mort.) 

(a) Observationcs I'Vlip.sis Solaris (|ii.e erat die xxviii. 
Julii, MiK'Ci’i.i., calculiUat a J(»h. Mori, Agard. 

St'ii, l.HuJti'y 1S53. 

(p) Beubachliuig aiifdcn I'estiing Carlsleii. 

.‘tslr. Xtti/tr,y VoL xxxiii., /*/». 24<p52. 

(7) Olwervations of the elVect of the ICclipsc on sensitive 
plants. 

A/<v//<>/V.v A’. - 7 . .V,, / (</. xxi., //. i.,/. 23. 

Aidie (John). 

Observations inaile n( (idllin Kellare. 

Monthiy \ ’oL xii.,//. 63-4. 

Airy (Sir G. B.) 

Account of lilt* 'I'of:iI Eclipse* of tlu* Sun on July 2S(li, 
1S51, as observed at (ifU ten burg, at (diristiania, and 
at Chrisliaiislaill. 

Mt'ftifm A’. . 7 . .V., /)»/. xxi., /•/. i., /y». 

and Motif/t/y .Xofi\Y.\'y / <>/. xii., //. 59 - Oi. 

Andrewes (Capt.) 

Observatiniis at l''redei iksvaarn. 

A'. . 7 . .S'.,/b/. xxi.,/•/. i../A da-.p 

d*Arrest (Dr.) 

lieoliaclitung auf der Ki’mipsberger Slernwarle. 

Astr. A)/( //;•., I’o/. xx.xiii.,205-8. 

Bandrimont (A.} 

Observations .snr la pt'nonibrt* prodiiite par la luinierc 
solairc faites j)«.*ndant I’eelipse. 

Comptt\s xxxiii., //'. 265-7. 

Biddnlph (Capt.) 

Observations at I Irt'ibak. 

AAvz/fi/V.v A’. A^XyTa/. xxi., f/. i.,//. 3 S’^> 
and Monthiy Notices.^ Vol. xii,, 48-9, 

Billerbeck (A.)— .V/v S(.*iimii>t (J. F. jnuu.s). 

Blackwood (Capt. F. P.) 

Ob.servations at I lelsingborg. 

Alt'nwif's l\\ A, .S’., /'(»/. xxi,, ft. i.,//. 93-6i 
and Monthly Koticcs^ Vol, xii., //, 70-1. 


Blomstrand (Fr. Th.) 

Beobachtung in I festra. 

Asir. Nadir,y Vol, xxxiii,,//. 251-2. 

Bond (Prof. G. P.) 

ObservatioiLs at lAlla Edut. 

Memoirs A*. A, S,^ Vol, xxi., //, i., pp, 97 
—100. 

Bonstedt (Dr. John). 

Observations at Lilia Edet. 

Memoirs R, A. S,, Vol, xxi., pi, i., //. 67-8, 
and Monthly Notiees^ Vol, xii.,/. 57. 
Bnsoh (Dr.) and Feamley (Dr. C.) 

(a) Beol)achtungen der tulaleii SonnenfiiistorniKS am 28 
JuIiiSsi und Best!miming der geogi-aphisclien JLage 
ties lAiuehttluirms zu Rixhdft. 

(Published as an appendix to the “Astronomisclie 
Beobachtungen” of the Kdiiigsberg Observatory, Vol, 
xxviii.) 

foLy Xihiijpshery^, 1854, /. 17. (Two steel 
plate.s.) 

Busch (Dr.) 

(/J) Beobaditungeii und Walinieliinimgen welehe bei 
der tolaleii Sonneiilinsleriii.ss am 28 Jiili 1851 
gcinucht worden sind. 

87v>, //. .'I.7 (two coloured plates); Kiiniyp^- 
ht'fXy 1852. 

(7) l^eobachtllngen in Kixbtift. 

Astr. Nachr,^ Vol. xxxiii., //. 22(;-34. 
Carrington (E. C.) 

Oliservalions at Eilla Kdet. 

dAv//fV>\v A'. A. S.y Vol, xxi.,//, i.,//. 58-65, 
and Monthly No/keSf W, xii.,//. 55-7. 

Chovallior (Eov. Tomplo). 

Observations at (oitlenluirg. 

Memoirs R, A. .S’., Vol, xxi., //. i.,//. 76. 

So, and MonthlyAWires, Vol. xii., //. 64 6. 
Dawos (Eov. W. E.) 

(a) Observations at Ksevelsberg, near Engelbolm, 

Alemoirs R, A, .S’., Vol. xxi., //. i., //. 85 
- -95, and Monthly jVo/heSy Vol, xii,, //. 
67 70. 

(/^) Observations at Karvelsberg, near Kugelliolm, in 
.Sweden. 

Astr. AVre///'., Vol. xxxiii., //. 151-60. 
Dombowski (Baron H.) 

Fenonieno osservato a Creniano, presso Napoli. 

Astr. Nadir, y Vol. xxxiii.,//, 201-4. 

Domke (Dr. F.) 

BeoliaeliUingen auf tier Kihiigl. Navigation.sschiilc 
zu 1 )rinzig. 

Astr. Nadir., Vol. x.xxiii., /. 327. 

Dunkin (Edwin). 

Observations at Christiania. 

Memoirs R. A. S., Vol. xxi., //. i., //. 9 
—16, and Monthly Notices, Vol, xii., pp, 
45 - 6 . 

Erman (A.) 

Piinige Beobaclitiingon wfdirend der Sonnenfin- 
sterniss am 28sL‘in juli 1851. 

Astr, Nadir,, Vol. xxxiii,,//, 119-24. 
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Observation!! of 
eclipse of 18514 
July 38. 


Feamley (Dr. C.) 

Beob^ditung in Rixlioft. 

Astr, Nachr.f VoL 3cxxiii.,//. 233-42. 

P^amley (Dr, C,)— Busch, De. 

Feldt (Dr, L.) 

Beobachtung in Frauenburg. 

Astr. Niachr,^ VoL xxxiii.,^/. i6i-6. 

Gulen (Dr. F. van). 

Beobachtung zu Traheryd in Schweden. 

Astr. Nachr^, VoL xxxiii.,//. 53?*6. 

Galle (Dr.) 

Ueber die Beobachtung der totalen Sonnenfinstemiss 
voin 28 Juli 1851 zu Frauenburg in Ostpreussen. 

JCdni^. JPrems, Akaa. der Wiss. Berlin^ 
1851. 

Gtorling. 

Beobachtung in Marburg. 

Astr. Nachr,, Vol. xxxiii,,/. 123. 

GhlauMtz. 

Beobachtung auf der Redlauer Kobe bei Zoppot. 

Astr. Nachr.^ VoL xxxiii.,j^. 13—16. 

Good (J. W.) 

Observations made atKropp, in Sweden. 

Astr. Nachr.f Vol. xxxiii., pp. 145-52. 

Gkodenough (Lieut.) 

Observations at Helsingborg. 

Monthly Notices^ VoL xii., pp. 70-1. 

GhiTijoii, 

Observation de T^clipse totale de Soleil faite a 
Dantzig. 

Comptes JRendtis^ xxxiii., 178-81. 

Gray CW.) 

Observations at Tune, near Sarpsborg. 

Memoirs R. A.Vol. xxi.,/A i. ^pp. 39—^42, 
and Monthly Notices^ Vol. xii.,//. 49, 50 
Hind (John Bussell). 

Observations at Raavelsberg, near Engelholm. 

MemoirsR. A. S,, Vol.xxi.f pt.i.,pp.Si-^f 
and Monthly Notices^ Vol. xii., pp. 66-7. 
HnmphieyB (George). 

Observations at Christianstadt. 

Memoirs R. A. S., Vol. xxi.,/i?. i., pp. 17— 
Monthly Notices^ xii.,ji/.7i, 
72. 

Jackson (Stephen), 

Observations at Fyldpaa. 

Memoirs R. A. *S., VoL xxi., pt. i., pp. 38, 
39, and Monthly NoHas^ Vol. xii., p. 49. 

JaenBch-^« Schmidt (J. F. Julius). 

Juety. 

Beobachtung in Kullick. 

Astr. Nachr.j Vol. xxxiii., p. 358. 
JilrgenBexL (Louis Urban). 

Beobachtung in Kopenhagen. 

Astr. Nachr.j Vol. xxxiii.,/. 165. 

Earsten (Dr. H.) 

Beobachtung in Rostock, 

Astr. Nachr.j VoL xxxiii.,/. 37, 

King. 

Observations at Fyldpaa, 

Memoirs R. A. Vol. xxi., pt. i., pp. 38, 
39, and Monthly NoticeSj VoL xii.,/. 49. 


Brag (Lieutenant). 

Observations made at Ringerigct. 

Memoirs R. A. S.j Vol. xxi., pt. i.,//. 30— 
32, and Monthly Noticesj Vol. xii..//. 47, 
48. 

Lassell (William). - 

Observations at Trollhatlan Falls. 

Memoirs R. A. *9., Vol. xxi., pt. 'Ljpp. 44 
—50, and Monthly Notices, Vol. xii., 

Lion. 

Observations relatives a I’intensild du magneSlisme 
terrestre, faites a Beaune, pendant Teclipse du 28 
juillet. 

CoMptes Rcndm, xxxiii.,//. 202-4. 

Liveing (Prof.) 

Observations at Frederiksvairn. 

Memoirs R. A. S., Vol, xxi., pt. i., 
pp. 101-7. 

Lehmann fW.) 

Beobachtung auf der Retllaiier llilhc bd Zoppol. 
Astr. Ahuhr., Vol. xxxiii.,//. 13—16. 

Karozynowskl 

Beobachtung in Kullick. 

Astr. Nachr., Vol. xxxiii,,/. 357. 

Kauvais. 

(a) Premieres nouvellcs de Fobservation do Veclipsc 
totale du 28 juillet 1851, failes ii Diinl/.ig par Ics 
astronomes fran9ais. 

Compfes A*en<l/ts, xxxiii.,//. 127, 128. 

(] 3 ) Eclipse totale cle wSolcil observee 11 J )anl/ig. 

Compti's Ren ins, xxxiii., //. lUy 7tS. 

Miland (John). 

Observations at Christiania. 

Memoirs R. A. S.,Vo/. xxi.,//. i.,/. 21. 

Mygind (8.) 

Observations at Lilia hklct. 

Memoirs R. rJ. . 9 ., I W. xxi.. //. i., />. 60 , 
aud Monthly Notit't's, JW. xii.,/. 57. 

Oelschlager. 

Beobachtung auf der Rec Hauer I Id lie bei Zoppot. 
Astr. Nachr.j Vol. xxxiii., //. 13 — lO. 

Olufsen (Prof.) 

Beobachtung in Cal mar. 

Astr. Nachr.J Vol. xxxiii.,//». 21 g-22. 

Parpart (d. von). 

Bericht an eine Kdnigl. Preiis.s. Akademie der Wis- 
senschaften zu Berlin iiber die auf der Slernwarle 
zu Storlus wtihrend der Sonneiifinslerniss voin 28 
Juli 1851, angcstelllcn astronoiuisclien inid metcoro- 
logischen Beobaclitungen nebsl den liioraus sich 
ergebenden Resultaten. 

8w, 1851, Culnij pp. 23. (Three coloured 
plates.) 

Peters (Prof. C. A. F.) 

Beobachtung in Kullick. 

Astr. Nachr., Vol. xxxiii.,//. 34i"57- 
Petersen (Dr.) 

Beobachtungen in Altona. 

Astr. Nachr., Vol. xxxiii.,/. 39. 

PettersBon (Lieut. 0 . A.) 

Observations at Gbttenburg. 

Memoirs R. A, S., Vol. xxi., pi. i., //. 69— 
71, and Monthly Notices, Vol. xii.,//. 58, 
59 - 



hidex of MS, and Printed Accounts of Ohervatiom, 729 


PogBOii (Kormaii). . 

Observations of Solar Spots about the time of the 
Total Eclipse of July 2Sth, 1851. 

Memoirs K, A, 6’., VoL xxi.,//. i., //. 117* 

20 . 

Qnetelet (Prof. A.) 

Observations faites a Bruxelles. 

Ast7\ Nachr,, Vol, xxxiii., //. 35-8. 

Bavu (Lientenant.) 

Bcobachtuug auf clem grossen Thurme nuf Christiania. 
Astj\ Nadir,y Vol, xxxiii.,//. 221-4. 

B6noa(E.) 

Observations faites a Vcndomc. 

Camples Reluius^ xxxiii.,/. i6o- 

Bobinson (Bev. T. E.) 

Observations made on the Tshiiid of Hue. 

MemoirsR,A, .S'., Vol. xxi., //. i.,//. 25 —30. 

Bottenbnrg (Baron von). 

lieobachtung auf <lcr Kedlaiicr lliihe bei Zoppot. 

Asir. Niulir., Vol, xxxiii., //. 13—16. 

Biimker (Prof. C.) 

Beobachtungeu in Hamburg. 

Asir. Xae/ir., Vol. xxxiii., /. 3$. 

Santini (Prof. Giovanni). 

IJcobachtung in Padua. 

As/r. Nadir. A al. xxxiii., //. 27 -30. 

Santini (Prof. Gio.) 

Os.serva/.ioni dello h'cclis.se Solan* (h*! 2iS laiglio, 
1851, fade in <liversi osservatorii di Kuropa. 

{Kstr.ilal Vol. vi. ddle Memorie dell hist. 

/ 'eiieta di .SV/rV/s#*.) .j/i*, //. 30: / 'enezia^ 

1856. 

Schmidt (J. F. Julius). 

HeobachUing<ler lotalen SonueMruistcrniss v<mi 28Mcn 
Juli 1851, /u Raslc-nburg in ()slprcusseii. 

^a, pp. 25 (four i»lales): /»«>//;/, 1S52. 

The above contains accounts (»f olKservalions by 
Herr A. Hillerbeck. 11 err Thiirl. 

Herr Jaenseh. Herr V. 'I'hormaiia. 

Herr Techow. 

Schbler. 

IJcobachtung .luf dor Uedlama- Iliilu! bei Zopjjot, 
A.\tr. jVaelii’.f Vol. xxxiii.,//. 13 — 16. 

Socchi (Padro A.) 

(a) Schreiben des Heim Prof. Secehi an die Redaction. 
Astr. Naelir,^ Vol. xxxiii., //. 71-4. 

(/ 3 ) Sur les llainines rougefUres vuers en de<lans<lu bonlde 
la Lime, dans la dernieiv eedipse, 

Comptes Remltis^ xxxiii.,/. 15. 

(7) Lettre de . . . concernant des exped iences photo- 
graphiques faites pendant IV'clijise. 

Comptes Reudust xxxiii., //. 285-7. 

Silveratolpe (Colonol). 

Observations at Christiansladi. 

Mtmoirs R. A, <V., Vol. xxi.,//. i.,//. 96-7, 
and Monthly NotieeSy Vol. xii., /. 72. 

Sire. 

Observations thermonietriipics faites .n Bes.'in^on 
pendant Pcclipse du 28 juillet dernier. 

ComptesRenditSy xxxiii.,//. 158-9. 

Royal Astron. Soc., Vol. XLI. 


Smyth (Prof. Charles Plazzi). Ob^rvations of 

On the Total Solar Eclipse of 1851. wlipse of 1851, 

Trans, of the Royal Soc. of Rdinhtir^hy Vol, 

XX.,//. iii.,//. 503-11 (one steel plate, 
showing aspect of sky and landscape as 
seen during totality). 

Observations made on the Island of Hue. 

Memoirs R. A.S.j Vol. xxi.,//.i.,//. 25—30, 
and Monthly Notices^ Vol. xii., //. 43-5. 

Snow (Bobert). 

Observations at Christiania. 

Memoirs R. A. S.yVol, xxi.,//. i., //. 32-5, 
and Monthly Notices^ P'ol, xii.,//. 46-7. 

Stanifltreet (John). 

Observations at '’IVollhattan. 

Memoirs R. A. S., Vol, xxi..//. i., //. 54-8, 
and Monthly Noticesy Vol. xii.,//. 54-5. 

Stephenson (Bohert). 

Observations at J^’rederiksvaarn. 

Memoirs R. A. .V., Vol, xxi..//. i., //.42-4, 
an<l Monthly NolieeSy Vol. xii., //. 50-1. 

Stiemer. 

BeobaehUiiig auf der Kedlaiior Hiihe bei Zoppot. 

Astr, Nadir.y Vol, xxxiii.,//. 13—16. 

Strnve (M. Otto). 

Ueobachtung der totaleiv .Sonneufmslerniss am 28 
(16) Juli 1851 in r,(>msa. 

Srvj, Sf. J\’lers(on'}^y 1851. 

Svangron (L.) 

Observations sil Lilia Kdet. 

Memoii's R. A. .S’., Vol. xxi., //. i., //. O6-7. 

Swan (Prof. William). 

(a) C)n the Total Kclijise of the Sun, July 2Slh, 1851, 
observeil at (Jiileborg (with one sti'ol jdate). 

Trans. 0/ the Royal .SWiety of Kdinlnirythy 
Vol. iy..ypt. iii.,//. 335-46. 

(/?) Observations at tli it ten burg. 

Memoirs R..l.S.y Vol. xxi.,//. i., //. 72-5» 
and Monthly NoticeSy Vol. xiL,//. 61-3. 

Talbot (H. F.) 

Observations at Mfirienburg. 

Memoirs R. A.S.yVol. xxi.,//. i.,//. 107-16. 

Tochow.— .V<r Sc’HMnrr (J. V. Jiri.ms). 

Thiol.— .Sir SenMHIT (J. V. Jumuh). 

Thormann (Fr,) —.S'<v Schmid r (J. K. Jtn.iws). 

Woyor (Prof. G.) 

Heobacblung der Sonnenlinsleruiss in Kiel. 

Astr. Naehr.y Vol. xxxiii.,/. 27. 

Wiohmann (Br. H.) 

Hcobaebtung der totalen Sunucniinsterniss an dem 
Kiinigsberger I leliomoter. 

Astr. Naehr.y Vol. xxxiii., //. 309-24. 

Williams (George). 

Observations at Trollhiittan Fall.s, 

Memohs R. A, S,y Vol. xxi.,//. i., pp, 50-4, 
and Monthly Noticesy Vol. xii.,//. 53-4. 

Wolf (Prof. Budolph). 
lieubachtung in Hem. 

Asir. Nadir., Vol. xxxiii.,/. 37. 

Young (N. B.) 

(Jbservalinns at Christiania. 

Memoirs R. A. 5,, Vol. xxi., //. i.,/. 35. 

92 
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Total Eclipse <3/^1853, Nov. zotk. 


Preliminary Publications. 

Sdunidt (Dr. JxlI.) 

Instructions and sn^estions for mariners observing 
the Total Solar Eclipse of Nov. 30th, 1853. 

Monthly Notices^ VbL xii., 234-6. 

Accounts of Observations. 

Hoesta (Carlos). 

(o) Informe sobre las observaciones hechas durante el 
Eclipse Solar de 30 de Noviembre, 1853. 

Santiago de Chile^ 1854 (one coloured 
plate), 22. 


(jS) Account of observations of the Total Eclipse of 
the Sun of Nov. 30th, 1853, made at Ocucaji, in 
Peru. 

Monthly Notices^ Vol, xiv.,225-31. 

(7) The Total Eclipse of the Sun of Nov. 30th, 1853- 
Letter from Dr. Mosta, Director of the Observatory 
at Santiago de Chile, to Lieut. Gilliss. 

Goulds Astronomicalyournalf Vol. in.fpp. 145-^ 
(with a coloured plate). 


Annular Eclipse oj 1854, May 26th. 


Alexander (Prof. Stephen). 

Observation of the Annular Eclipse of May 26th, 
1854, in the suburbs of Ogdensburgh, N.Y. 

Goulds Astronomical Journal^ "Vol. iv., pp, 
15—36 (with litho. plate). 

Bartlett (ProlW. H. C.) 

Observations (Measures of Cus]^ and Meteorological • 
Observations) made at West Point.. 

Goulds Astr. ydufyjal, Vol.vr.^pp. 33-5. 

Xohbm (Hon. JameB C.) 

The Annular Eclipse of May 26th, 1854. Published 
under the authority of Hon. Janies C. -Dobbin, 
Secretary of the Na^, by the Smithsonian Institution 
and Nautical Almanac. 

WcLshington^ i8S4' 


Hashell (hCr. Samuel). 

Observations made at Dover, N.H. 

Gottlds Astr. Journali Vol. iv., p. 40. 

Kirkwood (Prof. Daniel). 

Annular Eclipse of May 26th, 1854. Observations 
at Delaware College. 

Goulds Astr. ybunial^ Vol. iii.,^. 190. 

Laveuder (Captain Thomas). 

Observations made at Princeton. 

Goulds Astr. youmal^ Vol. iv., pp. 39, 40. 

Tan Pelt (Dr.) 

Annular Eclipse of May 26th, 1854. Observations 
at WiUiamsville, N.Y. 

Goulds Astr. yottrnal, Vol. iii., p. 190. 


Annular Eclipse <2/1857, March 26th. 

Clark (Eev, "W. B.) The above "contains references to observations made 

Observations made at St Leonards, North Shore, by 

Sylney, during the Eclipse of the Sun, March 26th, S. Clarke, and Mr. C. Martens. 

1857. 

Monthly Notices^ xviii., pp. 39—^44. 


Annular Eclipse of 1858, March 14—15. 


Preliminary Publications, 


Airy (Sir G. B.) 

Suggestions for the observation of the Annular Solar 
EiSpse of March 14—15, 1858. 

Monthly NoHces^Vol.'smn.ypp, vz^ 


Hind (X. B.) 

Path of the central line of the Annular Eclipse of 
1858, March 14—15. 

Monthly hbtices, 7 on\\,,pp. 73-5. 


Accounts of Observations. 

Barclay (J. 0.) 

Observations at Leyton. 

Monthly Notices^ xviii-,//. 190-92. * 

Bowerbank (Dr.) 

Observations at Peterborough. 

Monthly Notices^ xviii., pp. 2oi-2. 


Breen (James). 

Observations at Cambridge Observ.'ilory. 

Monthly Notices, xviii-, pp. 205-10. 

Breen (J. W.) 

Observations at Deptford. 

Mont/Uy Notices, xviii., p. 190. 


Caswall (Eev. Henry). 

Observations at Devizes. 

Monthly Notices, xviii.,//. 250-51. 

Ohallia (James). 

Observations at Cambridge Observatory. 

Monthly Notices, xviii., pp. 205-10, and 


ftp. 240-45. 

Cross (J. B.) 

Observations at Appleby. 

Monthly Notices, xviii., p. 204. 


Dawes (Bev. W.B.) 

Observations at Haddenham, near Thame, 
Monthly. Notices, xviii., /. 188. 
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Eaton (H. S.) 

Observations at bridy. 

Monthly hotices^ xviii.,//. 202, 203. 

Glaisher (James). 

Observations at Ouiullc, Nt)rlhainptonHliirc. 

Monthly Aot/av, xviii., /]/>, 195—200. 

Godfrey (Hugh). 

Observations at Canibridy^e Observatory. 

Monthly Notices^ xviii.,//. 205-10. 

lefevre (George S.) 

Observations at Peterborough. 

Monthly Notices, xviii., //. 249, 250. 

Ifartin (Capt.) 

Observations at Ramsgate. 

Monthly Notices, xviii., /. 249. 

STiirray (Sir Wiliam Keith). 

Observations at Oclitertyre, ( ’riefT. 

Alonthly Notices, xviii.,//. 210, 211. 

Paroissien (Hev. Challis). 

Observations at IInrdingbam, Noif<tlk. 

Alonthly A'o/iees, xviii., //. 24tS, 249. 

Pritchard (Rev. Prof. C.) 

Aecoiint of IMioloinetrie luperiinents ina<le at 
(llaplinin uikIit (lie direi'lion of the Rev. (!. 
IViteli.ard, on the day of tlie Solar h'elipse, March 
15 til, 1S58. 

Monthly jYotiees, xviii.,//. 2.45, 24^, 

Qnetolet (H. Ad.) 

Kelipse (h* Soleil dn 15 mars, 1S5.S. (Nvtni/t tics 
JUtlletins tic rActulcniic Rcyole tie liely'itjne.) 

Sr'<>, lirnxelles, 1S5S, //. 25. 

Rickardo (P. S.) 

(Jbservatioiis .nl Ilrigblon. 

Monfh/y Notices, xviii.,/. 2.itS. 

Simms (J.) and Simms iW.) 

Observations III (’aliif, Willsidie. 

Monthly Notit es, xviii., //, 1.S2, i»S3. 


Simms (W. jun.) 

Olxseivations made from 13S, Fleet Street, London. 
Monthly A^olices, xviii., /. 1S9. 

Slatter (J.) 

Observations at Somerton, Oxford. 

AJonthly Notices, xviii., //, 1S3-5. 

Smith (J. B.) 

(.)b.servations near Taycock Abbey, Wilts. 

Monthly Notices, xviii.,/. 251. 

Smyth (Adm. W. H.) 

Ob-servations at Hartwell. 

Monthly Notices, xviii.,//. 192-3. 

Smyth (Prof. C. Piazzi). 

Observations at Vklinburgh, and lircntwoocl, Essex, 
ATonthly A^otiees, xviii.,//. 185-8. 

Sopwith (T.) 

Observations at Peterliorougli. 

AfonthlyNotices, xviii.,//. 200, 201. 

Stuart (C.) 

Observations at Ipswich, RulTolk. 

Monthly A'ofices, xviii., //. 193-4. 

Walker (Thomas). 

Observations at Veterborongh. 

Monthly Notices, xviii., /. 202. 

Weston (C. H.) 

(>bs<n’vations at llalb. 

Monthly Aotiees, xviii., //. iSi-2. 

Wharton (William Lloyd). 

()l»servatioiis at Pelcrborougb. 

Monthly Notices, xviii., //. 246-7. 
Wilkinson (T. T.) 

()|)S(Tvalions at ]liirnli‘y, T.nncnsliirc. 

Monthly Nolices, xviii., /. 195. 

Wortham (Halo). 

Observations at Koyslon. 

Monthly Notices, xviii.,//. 203-4. 


Jo/til Ju'/i'Isc 0/ 1858, Sepf. 7///. 


I’KKI.IMFNAKV 1 *1' HI.!( A TM )N.S. 

Carrington (R. C.) 

(a) Remarks on the'r«»liil I'rlipse <»b!.rrvable on llie W. 
and I*!, < .'oasi.s of .Snuili Ameri(“ji in .Sept., i<S5S. 
Monlh/y Nt>/ii( \, xviii., //. 

{(i) Information aiul mii'.smv.iIom:* nddies'.ed to jutsous 
who may be abl<- to pl:u;e (lieinselvi's witbin tiu* 
.slia<lo\v of the 'rolal I'ieliji.'ic on .Sept, ytli, iStjS. 

»Srv,//. 31 (eight plates),/(V/./eyy, Mtry, 1S5S. 

Aa (HINTS OK Or.SKKVATIoN.S. 

Barauna (Capt. Brasilio da Silva). See I.iais. 

Coelho (Lieut. Jeronimo Prancisco). See I.iais. 

Galvad (Capt. Ruilno Enoas Gustavo.) .See I.iais. 

Gilliss (Lieut. J. H.) 

(a) An aeeount of the 'rotal Relipse of the Sun on 
Sei»t, 71b, 11X58, as oil ierve<l iK’iir ()!mos, Ik^ru. 

.S/nilhsonit/n ('ontribntions to Nno'tofetlye, 
If nshinyton ('i/y, . 7 /. 1S59, 

The above eimtuins aeeoimls of observatiiins by 
I.iiutre, M. Raymond, Mr. ('. H.* 

Pinelais, .M. Vialeles ilWignaii, ('apt. 11. 


ifi) An aeeount of tlie Tolal Relijise of tlie Sun on 
.Si-pt. 7(h, IS5S, as observed near (Ilnios, I’eni. 
Monthly Notices, xx., //. 29S--302. 

Laultre (M.) .SW (lii.i.iss (I.ikiit. J. M.) 

Liais (Br. Emmanuel). 

(a) Relation des Iravaux exeeuli's par la (kaninission 
Astronomi«nu? eliargi'c i>ar le t iouverneineiit Imperial 
d’observer dans la villtr He Paranagua rdclijisc tolale 
lie Soleil ijui :i en lieu U* 7 septeiubre, 1858. 

As/r. Nt/ehr., / b/. xlix.,//. 273—300. 

'I'he above contains observations liy 
P.amiina, (’apt. Rrasilio da Silva 

(do !'()bservalolre de Rio de Janeiro). 
Coelho, Lieul. [I'ronimo Francisco 

(de F( )l».servaloir« de Rio de Janeiro), 
(lalvaf), (Janl. Ilulino Kneas (Ju.stavo 

(do PObserv.'itoire <lc Rio de Janeiro). ^ 
I.iais, Dr. Finnmnncl. 

Mello, Antonio Mnnoel de 
(Direcleur dcrObservaloirede Rio de Janeiro). 
Nune.s, (‘apt. Francisco Duarte 

(de rObservatoire de Rib do Janeiro). 
iPOIiveira, (hindido IJaptista 

(Conselbciro). 


Observations 
of erlipse of 1858, 
March 14—15. 
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eclipse of 1858, 
Sept 7. 
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(jS) Relation des travaux executes par la Commission 
Astronomimie charg(Se par le Gouvernement brdsilien 
d’observer dans la villa de Poranagua Pdclipse totele 
du Soleil qui a eu lieu le 7 septembre, 1858. 

Comftes Rendus^ 1858,^. ii.j//. 75^-62. 

('V) Abstract of Report of the Commission sent by the 
Brazilian Government to Paranagud to observe the 
Total Eclipse of the Sun of Sept, yth, 1858. 

Mbnihly ITbtices^ xviiL,//.'3r-5. 


(5) L'Espace Cdleste et la Nature Tropicale. 

%vo, Paris, Gamier Frlires (no date). 

Mello (Antonio Iffanoel de). —See Liats (Dk. E.) 

Nunes (Capt. Fj»ncisco Duarte ).—See Liais (Dr. E.) 
d’Oliveira (Candido Baptiste ).—See Liais (Dr. E.) 
Finelais (M .)—See Gilliss (Lieut. J. M.) 

Raymond (C. Gilliss (Lieut. J. M.) 

Vialetes d’Aignan (Capt, H.)— Gilliss (Lieut. J. M.) 


Total Eclipse 0/1^60^ Jidy \Zth. 


Preliminary Publications. 
d’Ahhadie (N. Antoine). 

Letter from, relating to the facilities for the observa-^ 

' tions of the Eclipse in Spain. 

Monthly Malices^ xx., /. 189. 

Aguilar (Don Antonio). 

(a) Instruccion sobre el Eclipse de Sol que he de 
verificarse el 18 de Julio de i860. iPitblicala de 
drden superior el Real Observatorio de Madrid ,) 

%vo>: Madrid^ i860 (one folding map), 
pp, 44. 

(/3) Sobre el Eclipse Total de Sol que tendra lugiu: el 
18 de Julio de i860. 

Annuar,y, R, Ohs, d. Madrid, 1860,/.I 

(7) Mesures prises en Espagne pour I’ohservation de la 
prochaine ddipse totale de Soleil. 

, Cofiiptes Reiidiis, 1860-61,//. 483,484. 

Airy (Sir G. B.) 

(tt) Remarks on preparations for the observation of the 
Edipse of July i8th, i860. 

MofUMy Motkes, xx.,//. 63-6. 

(]9) On the localities favourable for the observation of 
the approaching Total Edipse. 

Monthly Notices, xx., pp, 181-9. 

(7) Notice as to the conveyance of observers to the coast 
of Spain. 

Monthly Notices, xx.,/. 267. 

American Nautical Almanac. 

Total Eclipse of July 17th, i860 (special extract). 
Baohe (A. D.—Superintendent of TT.S. Coast Survey). 
Proposed expeditions from the United States for the 
observations of the Eclipse of July i8th, i860. 
Monthly Notices, xx., 318. 

Bulard (M.) 

Proposed station for the observation of the Eclipse. 
Monthly Notices, xx., p. 319. 

Carrington (R. C.) 

An eyepiece for the Solar Edipse. 

Monthly Notices, xx., pp. 189-90. 

Chevallier (Prof.) 

On the position of Venus during the Total Eclipse of 
July i8th, i86o. 

Monthly Notices, xx., /. 59. 

Ndlund (Dr. B.) 

Ueber die Polarisation des Lichtes der Corona bei 
totalen SoimenfinstemissenL. 

Astr, Nachr,, lil,/. 305. 

Faye (H.) 

Sur Tdclipse solaire du 18 juillet, i86o. 

Comptes Rendus, xlviii. 


Gilliss (Lieut.) 

(a) Letter on preparations for the observation of the 
Edipse on the west coast of America. 

Monthly Notices, y.:!L, pp, 

(/3) Letter from, on proposed American expeditions for 
the observation of the Edipse. 

Monthly Notices, xx., 318. 

Heis (Dr.) 

Die Sonneiifinsterniss. Popular bcschreiben nebst 
erlautemden Angaben fur die totale Finstemiss am 
i8Juli, i860. 

Hannover. Svo, 

Hind (J. R.) 

Nautical Almanac for i860, circular No. 5. 

Hirsoh (Prof. Adolph). 

(a) Vorausberechnung cler totalen Sonnenfinstemiss vom 
iSJuU, i86o. 

IViefi, 1855. 

(jS) Ueber die Sonnenfinstemiss am i8ten Juli, i860 
(limits of the path of totality). 

Astr, Nachr,, Vol, xlviii.,//. 327-30. 

Jomard. 

Mesures prises pour obtenir en Egypte clcs observa¬ 
tions de la prochaine dclipsc totale de Soleil. 

Comptes Rendiis, 1860-61,//. 975-6. 

Lament (Dr. J.) 

Letter on the selection of stations for the observation 
of the Eclipse of July i8th, i860. 

Monthly Notices, pp. 93-4. (See also, 
Jahreshericht der Aliinc/tner Sternwarie 
fur 1858.) 

Littrow (Dr. K. von). 

Andeutungen iiber astronomische Beobachtungen bci 
totalen Sonnenfinsternissen. 

Weln, Ber., p. xxxix., 625. 

Madler (Dr. J. H. von). 

L’ddipse solaire du 18 juillet, i860. 

Beobacht. d, kais, Univ, Sternw., Dorpat, 
XV., I Abth., Anhang. /. i. 

Nell (A. U.) 

Die totale Sonnenfinstemiss am iSten juli, i860. 
Maim. 

Rioo-y-Sinobas (M.) 

(a) Sur le dimat des regions espagnoles traversdes par le 
cone d’ombre lunaire de Teclipse totale du 18 juillet 
prochain, et sur le choix des stations astronoin^ues 
pour ^observation de ce ph^nomfene. 

Comptes Rendus, 1860-61, //. 33—40.' 

(^) Quotation from Comptes Rendus on the selection of 
stations in Spain for the observation of the Eclipse. 
Monthly Notices, xx,, /. 102. 
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Secclii (Padre A.) 

Sulla eclissc solarc del i8 luglio, iS6o, discorso Ictto 
alia Pontificia Accadeinia. 

i860, Vifrintcd from the Giom. 
Amu/., clxiv. 


Airy (Sir Gt, B.) Observations of 

(aj MS. account of observations made at St. Lorenzo, eclipse of i860, 
above llerena, Spain. July 18. 

!'W. i., A/S. Keports of the IJimalaya Expe- 
dition. 


Tliomsoii (Prof. 'William). 

Oil the iniiiortance of making observalion.s on 
Thermal Ratlialioii during the coining Kclipse of the 
Sun. 

Monthly jVotices, xx., //. 317-18. 

Vemenil (M.) 

Quotation from Comf/cs /^I'lu/us on the selection of 
stations in Spain for tlie observation of the ICclipse. 
Monthly A'otU'i's, xx., f. 102. 

'Vig^oles (Ghas.) 

Observations U) accompany the map of the Shadow 
Path tlirown l)y tlie T(jlal Kclipse of the Sun, on tlie 
iSth July, iSfio, across the north-eastern part of 
Spain. 

Sro, /•/. 65, London, 1860 (with large A» 1 <ling 
map). 

Wolfers (Dr.) 

Die tolale Sonnenlinslorniss am Juli, i860. 

Astr. A’«/«■///'., xlviii., /. 33. 

ACX'.nUNTS OK Ol'.SKRVA'riONS. 

d’Abbadie (M. Antoine). 

(a) K(;lii>se t«»lalo <lu iS juillct, i8<'h7. 

A. R.* Com/ti's /u'ndm\ li., fp. 703-S. 

{(i) Observalions of, ul Ihiviesea. 

.Istr. Xot hr., IW. liv., /•/. 277-S6. 

Adams (P. S.) 

M.S. iU'omnt of observations inude at 'I’hc Uanderas, 
near liilbao, Spain. 

i., .)/.V. A'rfor/.v 0/ /hr ///nudoyn A’.v/V’- 
iiJirn. 

Aguilar (Don Antonio), Director of tho Observatory at 
Madrid. 

(tt) l.eltcT (n die A-.lidiioiiK*!' Kuyul, enclosing papiT 
copies t»l tlie phul,ii;i5iphs o( the (’<u'<»na taken at 
I lesierto de I.\'. I'ainnis. 

l\d. i. of .MS. Ac forts of t hr J/inuiloya 
/•'.\frdiiirn. 

(^) ronuMiieaeion ih-l Director <lel Observntorio dc 
Mailrid al tbinisaiio Rep,in <lel Misnio. (I’artici- 
p.'indole los piineipiiles re>ailt.'i(los obtenulos on la 
observacioii del eelipsj* dc Sol del 18 de Julio eu el 
Desierlo «ie his l’:dni:\s.) 

A. R. \2nio, Mtu/rid. iSbo,//. 16. 

(7) Kclipse «lcrS<»l ihd |S«‘ dir Julio, iSl'x). 

.'Inn. d, (Um'rr. A*, dr Madrid, iSlio, ff. 
* 7 * -: 57 - 

( 5 ) Picobaehtungim der Soiinenlinslerni.ss voni 18 Juli, 
i860, in Desierlo de las ralnias, aiigirslellt von <lcr 
Commission der Kbtiipj. Slermvarle m Madrid. 
Alls (ler “ Coniiinieaeion <lel Director <lel Db-serva- 
torio de Madrid al Comisario Regio del Mi.smo." 
Axtr.AWhr., lot. liv.,//. 17—24. 

(c) See M.'VUKKK (o). 

< 'I’Ih- U'tiors -\. k. iudirau* (hat dw: priiilcd mailer referred to 
is to Im: touml in the colli-i lion of oliservalioiis of the Krliiwc of iHfio 
made hy tlie A:,tronomrr Royal. These |)iiiiied «loeuiiieiits arc lo 
he lound hound ui» in .diihaheiuml iudor vviili the M8. Kciwrts of 
ihe iiiiiudayii l'bxj»i:diii«in. 


() 3 ) Account of t>l>servations of the Total Eclipse of 
July iSth, i860, inaTlo at llcrefia, near Miranda de 
Ii])ro, with a notice of the general proceedings of the 
Himalaya JCxpeditiou for observation of the Total 
Solar Kcliiwe. 

Monthly ftoiicis, xxi., //. i—16. 

(7) On a result deduced by M. d’Abbaclie from obser¬ 
vations of the 'folal Solar Kcljp.se of July i8th, l8^. 
Monthly Aotkes, xxii.,//. 3—5. 

Airy (Miss H.) 

MS. account of observations made at St Lorenzo 
Hill, above Herefia, Spain. 

V^oL i., A/S, Kef oris of the Himalaya Expe¬ 
dition. 

Airy(W.) 

MS. account of olnervations made at Hill of San 
Lorenzo, above llcrena, Sjiain. 

Vol, i. of i^/S. Aepoits of the //imalaya 
ILxfcdition. 

Alexander (Prof. Stephen). 

(a) Letter to tlur Astronomer Royal, enclo.sing paper 
copies of pi lot ograi lbs purlially-cclipscd Sun, 

taken in 1 .abrador. 

/»>/. i., /IAS'. Reports of the I/unalaya AApe- 
dition, 

(p) Report to die Snperinlendeiit of the United States 
Coast Survey on the expwlilion lo Labrador to 
observe Ibc 'I’otsd Kclijise of July, i860, organized 
iimler act of Congress by Prof. Steiihea Alexander, 
L 1 ,.D., of the College of New Jersey. 

Coast .SV/;7,vr Ai8()l. Appendix No, 21. 

(7) .VfV M.Am.KK ip). 

Almond (W. B.) .See I/OVVK (IC. J.) 

Anonymous. 

MS. aceoniits of meteorological observations made 
during tlie Kelipse in (lie iiortiicrn district of Lonrloii. 
I'oi. \\\of MS. Reports of the Jit mataya Expe¬ 
dition. 

Arndt. - .See M a i h.kk (a). 

Atwood (Eov. H. S.) 

MS. account of observalions made at Di Guardia, 
near Logrofio. 

IW. i., MS, Reports of the /IimaUiya Expe¬ 
dition, 

Auorbaob, MAiii.h'.u (ft), 

Bacbo(Prof. A. D.) 

Kclipse of July iSlli, 1S60. Observations made at 
(lUiislock Mountain. 

Gould's Astronomical Jouniai, EoL vi., 
pp. 151.5. 

Baudrimont 

Baulin. 

Houol. 

Boyer. 

Micb 

KcHp.se .solaire (III iS juillet: ol iscrvatioiis de pliy- 
si([ius el dc mdtdorologie failcs a IJordeaux pendant 
I’dclipse. 

Comp/es /^endns, li., //. HS*?* 
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Baireda.—M adler (o). 
fieok (J.) 

MS. account of observations made near Miranda. 

VoU i. MS» Reports of the Hiimlaya Exper> 
dition^ 

Seok (Walter). 

MS. account of observations made at Miranda,^ 
Spaia 

VoU i. MS, Reports of the Himalaya Expe¬ 
dition, 

Bianoki (Prof.) 

Note sur Pdclipse totale de Soleil observ6e aVittoria. 
Comptes Rendus, li., p. 223. 

Bianohi— >S’« Madler (a). 

Bonomi (J.) 

MS. account of observations made near Miranda, 
Spain. 

VoL L MS, Repoi^ of the Hivtalaya 
Expedition: 

Bot6Ua.—i'<?^ Madler (a). 

Bout.— Laussedat. 

Breen (J.) 

MS. account of observations made at Cammesa, 
Spain. 

Vol, i. MS, Reports of Himalaya Expedition, 
Bremiker (Dr. C.) 

(a) MS. account of observations made at Castellon de 
la Plana. 

Vol, i. of MS, Reports of the Himalaya 
Expedition, 

08 ) Bericht uber die Beobachtung der Sonnenfinstemiss 
amiSJuli, i86a (Extracted from the 
der Konigl, Akademie der Whsetischafien mi Berlin^ 
November i860.) 

A.R. 8z/^, Berlin^ 1860,//. 19. 

BmluLs (Prof. G.) 

(a) Beobachtung dertotalen Sonuendnstemiss in Spanien 
am 18 Juli, i860. 

Astr, Hachr,, Vol, Yiy.^pp, 305-18. 

{p) Beobachtung dertotalen Sonnenfinstemiss am 18 Juli, 
i860, in Tarazona in Spanien. 

Berichte der Kon, Sachs, GeseUschaft der 
Wissenschqften: Math,Bhys, Clam, 
Sitmng am 12 Dec, i860, pp, 214-32 
(one plate). 

(7) Observations de Tdclipse solaire a Moncayo. 

Btdl, d, Fobserv, d, Paris, Aug, 20, 21. 

( 5 ) Observations de I’ecBpse Solaire de i8te Juli, i860. 
Cosmos, xvil, pp, 230-31. 

(e) See Madler (a). 

See Madler (jS), 

Bnokingham (James). 

MS. account of observations made at Cammed, 
Spain. 

Vol. i. of MS. Reports of the Himalaya 
Expedition, 

Bulaid CC.) 

(a) Copies of drawings of the corona made at Lambessa, 
near Batnah, Algeria. 

Vol, i. of MS, Reports of the Himalaya 
Expedition, 


(]8) Eclipse totale de Soleil du .18 juillet, i860, observee 
a Lambessa, province de Constantine. 

Comptes Rmdiis, liii., pp, 509-12. 

Burat (Prof.) 

(a) Observation de I’dclipse totale du Soleil du 18 juillet, 
i860. 

Biill, d, rObserv. d, Paris, 26-7, Sept. i860. 
(jS) See Lespiault. 

(7) See Madler (a). 

( 5 ) See Madler (j8). 

Burr (T. W.) 

Eclipse of July i8tb, i860. Observed at Highbury. 
Monthly Notices, xxi.,pp, 24-5. 

Byrne (Bdw.) 

MS. accoimt of observations made nt San Lorenzo 
mountain, near Ezearay. 

Vol, i. of MS, Reports of the Himalaya 
' Expeditiofi, 

Carrington (E. C.) 

MS. account of observations of Solar Spots seen 
from Red Hill upon the day of the Eclipse. 

Vol, iv. of MS, Reports of the Himalaya 
Expedition, 

Casey (Lieut. Thos. Lincoln). 

Observations made at Steillacooin. 

CoastS 7 frveyRepin'iforiSOo, Appendix xxii., 
pp, i6, 17. 

Caskemaille (Bev. T. L.) 

MS. account of meteorolo^jical observations made 
on the day of the pTclijise in the T.slancl of Sark. 

Vol, iv. of MS, Reports of the Himalaya 
Expedition, 

Chaoomac (H.) 

(a) Description des objets luminenx en dehors du disciuc 
solaire pendant I’eclipse totale du 18 juillet, i860. 

Bull. d. PObsen*. d. PaHs,^ —8 Sept. i860. 

(jS) See Madler (a). 

Ckevallier (Prof. Temple). 

MS. account of observations made at Pancerbo. 

Vol, i. of MS, Reports of the Himalaya 
Rxp^ition, 

Conza.— 5 ^^ Lewis (W. J.) 

de Cortena (Andres). 

MS. account of observations made at Arenas, near 
Bilbao, Spain. 

Vol. i. of MS. Reports of the Himalaya 
Expedition. 

Cramp (Robert). 

MS. account of meteorological observations made at 
Ramsgate. 

Vol, iv. of AfS. Reports of the Himalaya 
Expeditiofi. 

Croudace (T.'V.)--<SVf Vignoles (O. J.) 

CniUier.— Madler (a). 

Daures (Bev. W. Ri) 

Eclipse of July 18 th, 1860. Observed at Haddenham, 
Buc^. 

Monthly hoticeSiTd^xi.,pp, 25-6. 
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Be La Rue (Warren). 

(o) Letters to the Astronomer Royal, and MS. papers 
referring to Mr. Dc La Rue’s observations, with 
paper copies of tw'o of his negatives. 

VoL i. of A/S, Reports of the Himalaya 
Expeiiithn, 

(/8) Letter to the Editor of the Times, 

The Times, tyth Aug,, iS6o. 

.(7) Letter to the Editor of the Illuslrated Lottdon News, 
describing observations at Miranda del Ebro. Illus- 
tratal by picture of photographic hut, with instni- 
ments and oljservers, two woalcuts of the photo¬ 
graphs, and a diagram showing the relative position 
of the prominences. 

JUiistrated London Ne 7 vs, 2 ^th Aug,, i860. 

( 5 ) Letter to the Editor of the lllustratui /jtndon Neivs, 
from Mr. W. Dc La Kiic, on Remarkable Faculrn 
and Spots seen upon tlie Sun on tlie igili and 20th 
of July, i860; with woodcut. 

Jllnsinited London Nc 7 vs, Zth Sept,, i860. 

(e) Comparison of Mr. De Li Rue’s and Padre Sccclu’s 
Eclipse Photographs. Jiy W. Dc I.a Rue. 

P'rom the IVotyedings of the Royal Society, 
Recess 1864. 

(f) Paper entitled “'flic P'clipse of the Sun.” 

llie Thotographic Jonnial for l^th Aug,, 
1 Sdo, pp 269—300. 

(17) See Madlkr (a). 

(B) Notice relative to copying t)hotograi)lis of the Eclipse 
of July 18th, i860. 

Monthly eVof/ees, xxi.,//». 177-8. 

(c) llakcrian Lecture on tlie Total S<»Iar Eclipse of July 
l8tli. i860, ol).served at Rivahellosa, near Mii*anda 
tie Ebro, in Spain. 

Reprinted font the Phil, Trans., pt. 1 , 
i.S()2, ,[./o, S4 pp. (14 plates) 

Bembowski (Baron H.) 

Sehreiben an den I lerausgeben. 

Astr. Aaehr., I W, liii.,//. 343-4. 

Bonati (Prof. Qt, B.) 

Intorno alle ()sserva//K)iii falte a 'rorreblanca, in 
Spagna, <lell' eclissetotaletli Soledel iSIuglio, i860. 

Anna/i del R. Aln.u‘o Piorentino, Nturva 
Serie, \’ol. i.,//. 21 —35 (two plates). 

Bowling ( 0 . H.) 

MS. account of observations made at Onlufia, Spain. 

!o/. i. of ALS. Reports of" the Himalaya 
Expedition. 

Bressor (A. W.) 

MS. account of ol)servations made at Las lJaudera.s, 
bilbat >. 

Voi. i. of AIS, /Reports of the llimalaya 
Expedition. 

Ellis (B. S.) 

MS. account of t)bservations made at Euenta del 
Mar, Sant antler. 

Vol, i. of A/.S. Reports of the Himalaya 
Plxpediiion. 

Eamam. 

Observations sur la derniere tSclipse dc .soleil faites 
au point dit I’lldtcllerie, .situt 5 sur Ic versant .sud du 
picilu Midi dans Ics Pyrthide-S. 

(The al>c)ve observations were ma<lc in company 
with MM. Maxwell Lyte and Michclicr.) 

Comptes Rendtis, li., p. 131, 


Paye (M. Bierv^ A. E. A.) Observationa of 

Sur r^clipse totalc du 18 juillet dernier, et sur les eclip.se of ^1860, 
observations de M. Plantamour. July 18. 

(a) Comptes Rendus, li., pp. 378-86. 

(|8) Jleis. W. S, i860, pp. 336-8. 

(r) Remarques .sur Ics observations de MM. D'Abbadie 
ct Von F'eilitzch. 

Comptes Rendus, li., pp, 708-9. 

Sur les franges d’intcrfcrcnce qui se sont montr6es en 
AlgtSrie durant Tdclipse solaire du 18 juillet, i86o. 

( 5 ) Comptes Rendus, li., pp, 999—1002. 

(«) xvii.,/^. 758 61. 

(n 1861, pp, s, 6. 

FeaniIey(Br. C.) 

MS. account of observations made at Bezana, near 
Santander, Spain. 

Vol, i. of ^ MS. Reports of the Himalaya 
Expedition, 

Feilitzsch (Dr. Frh. voa). 

(a) lleobachtung cler totalcn Sonnenfinstemiss vom 18 
Juli, i860, in Castellon de la Plana. 

Astr, Nachr., Vol. liv., pp. 81—92. 

(j8) Eclipse solaire du 18 juillet. Indication des fails 
ol)scrves a Ca.sLcllonde La Plana (ro)raume de Valence, 

Espagne). Ixdtrc dc M. Faye a M. le Seerdtaire 
lierpcluel. 

Comptes Rendus, li., pp. 229-32. 

(7) Indication ties fails observes a Castellon dc la Plana. 

Imt. i860, pp. 

( 5 ) Cosmos, xvii., pp. 229 30. 


(e) Ueber Physikalisclic Ei'schciniingcn bci totalcn Son- 
nenfinstenii.ssen von Dr. Frh. von Feilitzscli, Prof, 
in Greifswald. 

A us Teters' Zertschrif fiir Astronomhchc 
Alittheilnngeu, B. i., ii. 

(f) See Ma.1)I.kr (a). 

Ferrel (W.) 

Narrative of the American expedition to British 
America to o])scrvc the Eclipse of July i8th, 1S60. 
SillimatPs Journtd, xxxi., 139-42. 

Foot (George). 

MS. account of (observations made at St. Lorenzo 
mountain, near Ezearay. 

P^ol. i. oJ AIS, Reports of the Himalaya 
Expedition. 


Foucault (leon).—M adi.rk (a). 


Galton (F.) 

MS. account of obseivations made on the hill of 
J.a Guardia, Spain. 

Vol, ii. of A/S, Reports of the Himalaya 
Jixptdition, 

Garaganza (Eugenio de ),—See Madler (a). 

Gaudi (Charles). 

M.S. account of observations made at Bergoiia, near 
Bilbao, Spain. ^ 

Vol, ii. of AIS, Reports of the Himalaya 
Expedition, 

Gautier (Emile). 

Observation de I’cclipse totalede Soleil du 18 juillet, 
1860, a Tarazona, Aragon. 

A. IL %vo, Mdes Archives des Sciences de la Biblio* 

thit/ue Unwerselle, Nov, i860 (one plate), 
p. 12 , 
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Gavey (G. E.) 

MS. account of observations made at St. Lorenzo 
mountain, near Ezcaray, Spain. 

VoL ii. of M'S, SepQTis of the Himalaya 
Expedition. 

GillisB (Lieut. J. K.) 

(tt) Letters addressed to the Astronomer Royal referring 
to observations of the Eclipse at Steilacoom, together 
-with a drawing and MS. account of observations. 

Vol, ii. of MS. Reports of the Himalaya 
Expedition. 

(p) An account of the Total Eclipse of the Sun observed 
near Steilacoom, Wash. Terr. 

A.R. Coast Survey Report for l86o, Appendix 
xxii.,^. 17 (two plates). 

The above contains accounts of observations by 
Lieut. Thos. Lincoln Casey, 16, 17. 

Mr. H. A. Goldsborough, p. 15. 

Major G. 0 . Haller, p. 16. 

Mr. A. T. Mosman, p, 14. 

(V) Observations near Steilacooin, Washington Territory, 
from the rough notes of Lieut. GUliss to Prof. 
Bache, Superintendent of the U.S. Coast Survey. 

Goulds Astronomical Journal^ yi.fpp, 155-7. 

Girard,—- Lausselat. 

GoldBchmidt (Hermann). 

(a) Letter to the Astronomer Royal describing the 
observations of a Spanish peasant 

VoL ii. of MS. Reports of the Himalaya 
Expedition. 

(j 5 ) Die totale Sonnenfinstemiss vom 18 Juli, i860. 

Astr. Nachr ,, VoL Ivi., pp. 305-10. 

(7) Observations deVdclipse de Soleildu 18 juillet, i86o. 
Comptes Renedtis, 265-8. 

( 5 ) Observations de I’ddipse de Soleil du 18 juillet 
(Vittoria), 

Heis. JV.S. i% 6 o,pp. pp, 323-5. 

Goodwin (Bev.H, A.) 

MS. account of observations made at All, near 
Vittoria, Spain, 

VoL ii. of MS. Reports. of the Himalaya 
Expedition. 

Gould (B. A.) 

Observations at Cambridge, U.S. 

Goulds Astronomical Journal, vi., p. 136. 
GouliBr(C. U.) 

Edipse de Soleil du 18 juillet, i860. Note accom- 
ipagnantPenvoi de trois images photographiquesfaites 
a Metz par le capitaine du genie Lamey. 

Comptes Rendus, li.,^. 14^. 
GoldBboTough(H. A.) 

Observations made near Steilacoom. 

Coast Survey Report for i860, Appendixxx\\, 
t. 15. 

Cfrant (Pzol Robert). 

..MS. account of observations made at Sierra de 
Tolofio, Spain. 

VoL ii. of^ MS, Reports of the Himalaya 
Expedition, 

Gray(C.) 

MS. account of observations made at La- Guardia, 
near Logrofio. 

VoL ii. of ^ MS, Reports of the Himalaya 
' Expedition, 


Greenbank (Henry). 

MS. account of observations made at Orduiia. 

VoL ii. of MS, Reports of the Himalaya 
Expedition, 

Haase (Dr. Oarl). 

(a) Beobachtungder Sonnenfinstemiss vom 18 Juli, i860, 
zu Valenda. 

Astr. Hachr,, Vol. liv., pp. 337-44, 

(jS) Die Sonnenfinstemiss. Popular beschreiben nebst 
Erlautemden Angaben fiir die totale Finstemiss am' 
18 Julius, i860. 

%vo, Hamiaver, i860 (twenty-one woodcuts, 
and one lithographic plate), pp. 75. 

(y) See Madler (jS). 

Haller (G. 0 . ) 

Observations made near Steilacoom. 

Coast Survey Report for 1860, Appendix xxi i. ^ 
p. 16. 

Hammond (B. E.) 

MS. accounts of meteorological observations made 
at Pancerbo. 

VoL iv. of MS, Reports of the Hintalayd 
Expedition, 

Heath (B. F.) 

MS. account of observations made .at Pena de 
Castilla, Santander. 

VoL ii, of MS, Reports of the Himalaya 
Expedition, 

Hegan (James). 

MS. account of meteorological observations made 
at St. John’s?, Newfoundland. 

Vol, iv. of MS. Reports of the Himalaya 
Expedition, 

HeiBch (C.) 

Photographs of the partially eclipsed Sun made at 
Blackheath. 

Vol, iv. of MS, Reports of tin Himalaya 
Expedition, 

Hind (J. B.) 

Letter to the Editor of the Times, on the pheno¬ 
mena of the Eclipse as seen from Mr. Bishop’s 
observatory, London. 

The limes, July 19///, i860. 

Hobbes (B. J.) 

(a) Letters to the Astronomer Royal referring to hi^ 
observations made near Santander, 

Vol. ii. of MS, Reports of the Himalaya 
Expedition, 

(fi) The late Solar Eclipse. 

Chambers' Journal, 1S60, //. 133-6. 
Honel,— Baudrimont. 

Hooreman .—See Quktelet (Ernest). 

Homstein (Dr.) 

Sonnenflecken beobachtungen im Juli, i860. 

A.R. Astr. Hachr., No. 1276,/^. i—6. 

Hubbard (Frol) 

Observations made at New Haven, Conn. 

Gould's Astronomical Journal, vi.,/. 135. 
niustrated London Hews (Correspondent ojQ. 

The Great Eclipse in Spain (from our own corre¬ 
spondent), illustrated by woodcuts showing the ap¬ 
pearance of the landscape at Aguilar during totality, 

^ together with drawings of the corona, as seen by 
Mr. John Thompson and Mr. Wray ; also the ap- 
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peamnce of the thin orescent just before and after 
totality, with tufts of light springing from it, as 
drawn by Mr. \Vi*ay. 

JlltistnUcd London iSCo. 

Jack (W. Brydoue). 

01 )scrvali()ns at Fredericton, New Brunswick. 

GoithVs Astronomkiil Jonmol^ vi., /. 135. 

Jacob (Capt. W. S.) 

(a) MS. account of observations made at Pcila Centida, 
near Logi-ofio. 

Vol. ii. of MS. Jieforts of the Iliinalaya 
lixpt'dUion. 

(jS) Notes on the Total Eclipse of the Sun of July i8lh, 
i860, observed in Spain. 

Edhik Journal.^ xiii., 1—6. 

James (G-. H .—1 J. H.) 

MS. account of observations made on San I.orcn/o 
mountain. 

fV. ii. of MS. Rcforts of the Ilimnlaya 
Expedition. 

Janssen (T. C.) 

MS. account of observations made at llurgos. 

Vol. ii. of MS. Reports of the Himalaya 
. Expi'dition. 

Klinkerfaes (Br.) 

(a) IJeol)achliing der Sonncnfiiisterniss voin iSJiili, i860, 
zu Cull era. 

Astr. .Vaehr.., IW. liv,, />/. 217-20. 

(^)Uebcr die rieobaehtungeii der Souiieufinsterniss voin 
18 Juli, itS()o, in Spiinien. 

GottiMac/ir.y 1S60, //. 342-4. 

(7) ^’tvMXni.KK (/^). 

lament (Prof. J.) 

(a) Sur les }irolul)craiu'es rouges observ6es pendant 
. rcclit>se do Soleil <lu iSjiiillet, i86u. 

Unll. d. /trn.v.f x., .426-9. 

(/y) Die Soiinciilinsterniss votn iS Juli, 1860. 

y/iv>. //'. A., 18(0,//^. 308-10. 

lauBsedat (A.) 

(a) Observation do reel ipse dii iSjuillel : exlniit dhme 
let Ire. 

C'omftes Rendns^ li., pf. 270-1. 

Lanssedat (Prof. A.) 

Salicis. 

Mannheim. 

Bonr. 

Girard. 

(fi) ()bservations faites a I {ulna, Algevie. ^ 

A. K. Comptes Rendtts^ li., pf. 44 ^’ 5 - 

(7) Si'e MADi.i-ut (/i). 

Logrand (J. N.) 

Sur l’eclii)se totiilc dii rS juillel, i8()0, 

Comptes Rendi/Sy li.,//. 268-9. 

Lespiault (Prof.) 

Bnrat (Prof.) 

(a) Observations faites a Itriviesca en E.spagne .sur 
Teclipso totalc dui8 juillet, lS6o,par ITof. Uspiault 
et Prof. Hiirat. 

A. R. 8T'i», Bordeaux^ i860, 

lespianlt (Prof.) 

(Jf) Observations faites a Hrivicsca (Vicille-Castille). 

Comptes RenduSy li., //- 220-3. 

Royal Astron. Soc., Vol. XLI. 


(7) OKsei-vations faites a Briviesca sur P^clipse totale de Ol^ervatiom of 
Soldi dll 18 juillet, 1860. eclipse of i86o, 

Inst., 1860,/. 259. 

( 5 ) .Slv Maolkr (/J). 
le Verrier (TT. J.) —Alv Madi.icr (a), 
liais (Br. Emm.) 

Sur la iwlarisalion de la couronne dcs dcliiises. 

Comptes RenditSf li., pf. 7(56-9. 

lewis (W. J.) 

Bnmball (Alfred). 

Gonza. 

MS. acct>uiit of ob.scrvalions made in and near 
Bilbao. 

Vol. ii. of MS. Reports of the JHnialaya 
Expedition.. 

Lindelbf (Br.) 

MS. account of observations made at Berzana. 

Vol. ii. of MS. Reports of the Himalaya 
Expedtlion. 

Lindhagea (Prof. B. G.) 

MS. account of observations made at Berzana 
(Corman). 

MS. English tmnslation of above by Mr. W. T. 

1 .ynn. 

/W. ii. of AfS. Reports of the IJlmalayn 
Eixpedi/ion. 

Littrow (Br. Karl von). 

Andeulungen iiber^ Aslronoinisclic Beol^achtiingcn 
l>ei tolalen Sonnenllnslernisscn. 

Reprinti'd from Vol. psekva. of the SU%unpy!^ 
herit'hte of the Vienna Academy: JVien. 

8rv, 1860. 

Xloyd (E. C.) 

MS. account of observations made at Albia, near 
liilbuo, S|)iun. 

Vol. ii. of MS, Reports of the Himdkya 
E.xpeditfou. 

Xoroy. 

Scmncurm.slerni.ss am 18 Juli, i860, bcobachlct aul 
dem Baulslburuie in Frank furl-am-Maiu. 

fah rest*, d. FrankJ'.^ 1859-60, /. 53. 

Lowe (E. J.) 

(a) MS. account of a very complete scries of meteoro¬ 
logical observations made at Kuente tiel Mar, near 
Santander. (A folio volume of 25 pages of obser¬ 
vations and diagnuns, showing, by means of curves, 
the tcin})eraLui*e at vari«)us heiglits above anil below 
the ground, the amount of cloud, and the photo¬ 
graphic action of light, etc., etc., during the prf.)grcss 
of the edit)se.) 

'riie above contains accounts of observations by Mi*. 

W, R. Almond and Mr. S, Morley. 

V^ol. iv. of MS. Reports of the Himalaya 
Exf'dithm. 

(/^) Letter to the Editor of the 'Jmes^ describing meteoro- 
It^ical and other observations made in Spain during 
the Eclipse of July i8Lh, 1S60. 

7 lte limes, 2 ^th July, i860. 

Byte.— aSVl* Maxwki.l-Lyte. 

Madler (Bx. J. E. voa). 

(a) Uber Totale Sonnenfinstemisse niit Besonclerer 
Beiiicksichtigung der Finstemlss vom i8 Juli, i860. 

Vol. xxviii. of the 'rrafisactions of the 
Academy of Jena: 4/0, Jcfta, r86i (96 
pages, and nine lithe, idates). 

93 
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The forgoing contains observations by 
Aguilar, Don Antonio, 26-7. Mayo, M., 29, 30, 

Arndt, Herr, 39. Monserrat, M., 27. 

Barreda, M., 28. Otailo, Prof., 41. 

Bianchi, Herr, 20, 21. Pake, Mr. Charles, 34-5. 
Bottdla, Don, 28-9. Petit, M., 41. 

Bruhns, Dr., 35-6. Plantamour, Prof., 40. 

Burnt, Prof., 42-3. Prazmowsky, M., 41-2. 

Chacomac, M., 33-4. Rennenkampff, Herr G. V,, 

Cuillier, M., 20, 21, I 7 > 18. 

De La Rue, Mr. W., 45^6. Roure, DonGerbnimo, 22-3. 
Feilitzsch, Profl Freiherr, Saar, Martin, 12, 13. 

38-9. Schulz, Herr C., jun., 16,17. 

Foucault, M. Leon, 36-7. Schulz, Herr G., 15, 16. 
deGaraganza, Eugenio,22-3. Secchi, Padre A., 30-32. 
Goldschmidt, M. Hermann, Villarceau, M. Yvon, 37-8. 

18-20. Wallenbeig,HerrC.von,44. 

LeVerrier, M., 37. Weyer, Prof., 13-15- 

Madler,Df.J.H.von, 10-12. Zabala, Dr. Pedro Vicente, 
Madler, Frau von, 24-6. 23-4. 

Kadler (Dr. J. H. von). 

(j8) Nachtrag zu der Abhandlung iin xxviii. Baud der 
Verhandlungen (of the Academy of Jena) iiber Totale 
Sonnenfinstemisse mit besonderer beriicksichtigung 
der Finstemiss vom 18 Juli, i860. 

Vol. xxix. of the Transactions of the Jena 
Academy: efto^ Jena^ 1862 (with nine 
coloured plates). 

The above contains accounts of observations by 
Alexander, Prof., 29, 30. Laussedat, Prof., 26. 
Auerbach, Herr, 16-18. Lespiault, Prof., 14, 15. 

Bey, Mahmoud, I. Marquez, Don Frandsco de 

Bruhns, Dr., 16-18. Paula, 20. 

Burat, Prof., 14, 15. Rumker, Prof. Geo., 12. 

Haase, Herr C., 19, 20, Stenglein, Herrn, 12. 
Klenkerfues, Dr., 16. Thiele, Dr. Th. N., 25-6. 

Madler (Fran von).—M adler, Dr. J. H. von. 

Uber Totale, etc. 

Hahmoud-Bey. 

(o) Rapport a Son Altesse le vice-roi d’Egypte sur 
redipse totale du 18 juillet, observe a Dongolah. 
Comptes RefidtiSy li., pp. 680-84. 

(jS) See Madler (j8). 

Mannheim (M.) 

(a) Franges mobiles incolores observdes pendant Peclipse 
du Soleil du 18 juillet, i860. 

Heis, W, S., 1861, pp. 87-8. 

Ann. d. Chim., lx., 207-10. 

(j8) See Laussedat. 

Mantesnlo (Sehor). 

MS. account of observations made at Banderas, 
near Bilbao, Spain. 

VoL ii. of MS. Reports of the Himalaya 
Expedition. 

Marquez (Francisco de Paula). 

(a) Memoria sobre el Edipse de Sol de 18 de Julio, 
i860, par D. Francisco de Paula Marquez, director 
del Osservatorio de Marina de S. Fernando. 

Madrid^ 1861 (one coloured plate and 
one folding plate), 201. 

C/ 3 ) See Madler (/ 3 ). 

Massimo (M.) 

Eclisse solare del iS Luglio, i860, osservata in Roma, 
e calcolata da M. Massimo. 

A. R. 4/<7, pp, 12 : Romay i860. 


Mathews (H. M.) 

MS. accounts of observations made at Ordufia. 

Vol. ii. of MS. Reports of the Himalaya 
Expedition. 

Maxwell-Lyte (F.) 

(a) Letter to the Astronomer Royal describing obser- ■ 
vations made from the Hotellerie of the Pic du Miili, 
and containing paper copies of seven photographs 
of the partial phases made with a camera 5i metres 
long. 

Vol. iv. of MS. Reports of the Himalaya 
Expedition. 

(P) See Farnam. 

Mayo .—See Madler (a). 

McTaggrart (Dr.) 

MS. account of observations made at Sierra de 
ToloSo. 

Vol. ii. oj MS. Reports of the Himalaya 
Expedition. 

Mice.— .S’r^ Baudrimont. 

Michelier .—See Farnam. 

Holler (Dr. Axel). 

(tt) MS. account of observations made at Berzana. 

Vol. ii. of MS. Reports of the Himalaya 
Expedition. 

(/ 3 ) Berilttelse om en med auslag af allmiinna medcl 
fbretagen resa, for att i dot inre af .Spanien observera 
den totala solfbniiorhelsen af den 18 Juli, 1S60. Af 
AxelMoller, Astronomic Observator vie I Univereiletet 
i Lund. 

Monserrat.— Madler (a). 

Morley i,8.)— Lowe (E. J.) 

Mosmau (A T.) 

Observations made near Stcilacoom. 

Coast Sun^ey Report for i860, Appendix 
xxii., p. 14. 

Murray (E. W.) 

MS. account of observations made at Llodio, Sjjain. 

Vol. ii. of MS. Reports of the Himalaya 
Expedition. 

Noble (Capt. William). 

Eclipse of July i8th, i860. Olwervcd at Marcsfiel d, 
Sussex. 

Monthly NoticeSy xxi., pp. 20-22. 

Oom (Lieut. F, A.) 

(a) MS. account of observations made at Alto d’ Urbaneja, 
near Pobes. 

Vol. ii. of MS. Reports of the Himalaya 
Expedition. 

(/ 3 ) See Struve. 

Otauo (Prof.)— Madler (a). 

Packe (Chas.) 

(a) Letter to the Editor of the Times on his observations 
of the Eclipse of July 18th, i860, made on the Pic 
de Moncayo, Spain. 

The Timesy July 26th, i860. 
p) See Madler (a). 

Palmieri (Prof. X.) 

Osservazioni meteorologicbe e magnetiche durante 
Peclisse ultima. 

CimentOy xii., pp. 145-7. 
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Pamler (Thomas). 

MS. account of observations made on a lull near 
Ordufia. 

VoL \\. of MS, of the Himalaya 

Expeiiition, 

Parsons (Capt.)— Richards (Admirai.). 

Perowne (Kev. J. S.) 

MS. account of observations made at Ali, near 
Vittoria. 

Vol. ii. of AIS, Ki'po}‘ts of the Himalaya 
JiA'pedition, 

Perry (J. G.) 

MS. account of observations made at Cantalu'i.a, one 
mile from Logrofio. 

Vol, ii. of MS, Hcpiais of the Jfimalaya 
Hxpedithm, 

Petit (P.) 

(a) Ol)sci*vati«msdel’i'?clipso<lu iS juillct, failcsallriviesca. 
Lettre a M. Klic de I'eaiimond. 

Comptes Rendus^ li., //. 389-94. 

(j 3 ) Ileobachlung dor tolalen Sonnenfinslcniiss, 1S60, 
Juli iS. 

A^tr, Nachr.^ Vol. liv., //. 75—80. 

(7) .Sebreiben dcs Ilemi Petit an den llerausgeber 
(Table of limes of totality). 

Astr, Mu'lir,^ Vol. liv., pp, 97—106. 

( 3 ) Observalioiisde recH])se dui8juillet,faitesa liriviesca. 

Cosmojff xvii., 152-3. 

(€).S’<v Madi.kr (a). 

Plantamour (Prof. £.) 

(a) Observation de IViclipse totale de Soleil du 18 juillet, 
1860, ii Castellon de la Plana (Rspagne). 

A. K. Reprinltdfrom Archhi's drs Sdoncrsde 

la /iilfiiol/dtjKe 87V/, OV/aVv, 

1860, pp. 12 (three plates). 

(/^) See Maim.kr (a). 

Pole (Prof. W.) 

(tt) MS. account of observations nmde at Ia Cantabria, 
nenr bogrono. 

Vid. ii. if : 1 /S. Rrport.s of the Himalaya 
Pixp'dilion, 

{ft) Narrative of llie Astroncmiical Kxpedition to Spain 
for observing the 'I'olal b'clipse, etc. 

A. R. ^J'o, l.oadofi, iSbo, pp, 13. A Ripr/fit 
from '‘^Macmilhufs May;a%hio'' Jor Soft, 

i8()0. 

Prazmowski (AT.) 

(a) Observation de rdclii)se totale de Soleil du 18 juillet, 

I Sfio. 

Comptes Ri'udn.% li., pp, 195-7. 

{ft) C\au.sesdes rayons courles de la couronne de.s eclip-ses 
solaires. 

Cosmos^ xvii., 748-9. 

(7) .SVv Madi.kr (a). 

Prince (C. looson). 

Kclijise of July iSlb, i860. Observed at Uektielcl, 
Sussex. 

Monthly Notices^ xxi., /. 23. 

Professors of the Visoayan Institute. 

Pilbao, Spain. 

Vol, ii. of MS, Reports of the Himalaya 
Expedition. 


ftuetelet (M.. Ernest). Observations of 

Ti’dclip.se de Soleil du 18 juillet, 1S60. Observations eclipse of i860, 
faites par M. K. Quelelet, a rObservatoire Royal de J“ly ^8. 
Ihuxcllcs. 

A. K. Extrait des Jittllctins de PAcadhiie R. d, 

Jlruxeltes^ 2e serii\ tom, x., No. 8. 

Qnetelet (Ernest). 

Hooreman. 

Kclipsc solairc du iS juillet, i860, o.bservce A 
nruxclles. 

Astr. Naehr.f Vol, liv., pp. 3—6. 

Bankin (Bohert). 

MS. account of observations made at Dcnia, near 
Desertio dc las I'ahnas. 

Pld. iii. of MS, Reports of the Himalaya 
Exp'dition. 

Baulin.— See. 11 audr imont. 

Bennenkampff (G. von).—.SVv Madi.kr (a). 

Beslhnber (Herr Director). 

Jleobachlung niif der Stennvarte zii Kremsmiinster, 

Astr, Nadir, Vol, liii., pp. 357-60. 

Beynolds (Bobert). 

MS. account of observations made at OnbTn. 

Vol. iii. of MS, Reports of the Himalaya 
E.vpedition. 

Biohards (Admiral G. H.) 

Parsons (Gapt.) 

MS. ai'count of observations, and correspondence 
with the Astn)n(>nK‘r Royal referring to the obser¬ 
vations, made at Puget Sound, Vancouver’s Island. 

Vol. iii. of MS. Reports of the Himalaya 
Pixpedition, 

Boborts (J. B.) 

MS.account (ifobservations inad<‘ at Mirandadc Kbro. 

Vid, \\\. of AIS. Reports of the Himalaya 
Pi.\pedition. 

Bottonburg (Baron de). 

MS. account t>robsei*vations made at Valencia. 

Vol. iii. 0/ ATS. Reports of the Himalaya 
I'.xpedition, 

Bonre (Goronimo).-~.s;v Madi.kr (rt). 

Bowland (Owen). 

belter to the Kdilor of the 7 'unes on ebange in 
insulation of telegraph wires during the Kelipse of 
i8thjuly, iSfw.). 

The Timesy July U)tli^ i860. 

Boyer. - ■ .V<v P> a n i > r i m o n t , 

Bubonbaoh ( John). 

M.S, aeeount of olisi'rvations made at I.lodio. 

Vol. iii. of AIS. Repirh of the Himalaya 
Expedition. 

Bumball (Alfred).• -.Siv bKWis (W. J.) 

Btimker (Ch.) 

Paper eomjnmng the places of the sjiots upon the 
Sun, as observed by Cli. Riimkcr at IJ.sbon on the 
iSth July, with the places of iiromincnoes a.sgivenl)y 
other observers, 

I'ol. iv. of MS. Reports of the Himalaya 
Expedition, 

Bdmker (George). 

(a) Die totale Sonnenfinstemis.s am 18 Juli, iSCo, 
beobachlot zu Castcllion de la Plana. 

A. R. 4^<», pp. 15 (one plate);'1S61. 
ift) See Madi.kr \ft). 
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iBatb.erfoxd (Lems K.) 

How the Eclipse was taken by the Astronomers in 
America- Reprinted from the American Journal of 
Photography, 

TM Photographic Jourml for Aug, 
i860, pp, 300—302. 

Saar (Martin).— Madler (a). 

Saliois.— See Laussedat. 

ficarpelliiii (8ig. Catarim). 

* 11 ^nde Eclisse Solare del 18 Gulio, i860 (with a 
folding lithographic plate). 

^ A. R. Extracted fi‘om tJu'^Bnlletiino della Ccrre- 
spondenzaScientifica di Roma per Vavan- 
tavimio delle Sciencef* Anno xii. di sua 
institudoney No, 25. 4^^, Romey i860. 
Schmidt (Dr. J. F. Jnlins). 

Beobachtungen auf der Stemwarte zu. Athen. 

Actr, Nachr.y Vol, liv., p, i. 

Schott (Prof. Chailes A) 

Otfiervations made at Washington. 

Gould's Astronomical Journalyi\,y pp, 150-1. 

Schulz (C. jun.)— Madler (a). 

Schulz (JSdy-See Madler (a). 

Schwaizer (Dr. fr.) ' 

Beobachtungen von Sonnenfackeln und Flecken m 
der Nahe der Sonnenrander in den Tagen vor und 
nach der Sonnenfinstemess vom 18 Jnli, i860. 

Astr, Nachr,y Vol, liv., pp, 25—36. 

Seoohi (Padre Angelo). 

(а) MS. copy of letter to Mr, W. De la Rue, describing 
the photographs taken with the Cauchoix telescop e 
at Desierto de las Palmas. 

Vol. iii. of MS, Reports of the Himalaya 
Expedition, 

(jS) Relazione delle osservazioni fatte in Spagna durante 
TEclisse Totale del 18 Luglio, i860. 

A. R. 8w, Romey i860, pp, 48 (one steel plate). 

(7) Aggiunta alia Relazione delle ossei'vazioni fatte in 
Spagna durante I’Eclisse totale del iS Luglio, i860. 
%vo (16 pages and one steel plate). 

(d) Sulla Eclisse solare del 18 Luglio, i860. Discorso 
letto alia Pontifica Accademia Tiberiaa. 

(Extracted from the Gionicde Arcad,, Tom, clxiv.) 
Svo, RomOi i860, pp, 32, 

( б ) Observations de Vdcdipse du 18 jnillet, i860. 

Astr, Nachr,y Vol,Xvi,ypp, 35—44. 

(f) Observations faites pendant Teclipse totale du 18 
juillet, i860, sur le sommet ciu mont Saint-Midiel 
au Desierto de las Palmas. 

Comptes RenduSy li., pp, 156-62. 

■ (17) Deuxieme communication sur I’^lipse dn 18 juiUet, 
i860. 

Comptes Rendusy li., pp, 276-9. 

(^) Lettre ^ M. Elie de Beaumont sur Teclipse, etc.- 
Comptes Rendusy li., pp, 386-8. 

(0 Lettre sur I’dclipse solaire du 18 juillet, i860. 
Comptes RenduSy li.,749-51. 

(x) Sulle Fotografico del Sole frtte durante TEdisse 
Totale del 18 Luglio, i860. Note del P. A. Secchi. 
Esiratto dalle Memorie ddl Osservatorio dd 
CoHegb Romano {1861 -2), 

(\) See Madler (a). 


Shea (Capt. Charles T.) 

MS. accounts of observations of Solar Spots, observed 
upon the i8th of July, i860, from Connaught Square, 
Hyde Park. 

Vol, iv. of MS. Reports of the Himalaya 
Expedition, 

Shoolbred (J. TS(.)-See Vignoles (O. J.) 

Sidler (Prof.) 

Die totale Sonnenfmstemiss am 18 Juli, i860. 

Mitt/e. d. Natur, Ces. Bcniy 1S60, pp, 
146-52. 

Simon (F.) 

MS. account of observations made at Orduha. 

Vol, iii. of MS, Reports oj the Himalaya 
Expedition, 

le Small (Henry). 

MS. account of observations made at Locamaho, 
near OrduHa. 

Vol, iii. of MS, Reports of the Himalaya 
Expedition, 

Smyth (Prof. G. Piazzl). 

MS. account of observations of Solar Spots made at 
Edinburgh oil the iSlhJiily, i860. 

Vol. iv. of MS, Rtporls of the Jlimtdaya 
Expedition, 

SpUler (John). 

Photographic observations of the Solar Eclipse of 
July i8th, i860. 

Phil, Mag,y XX., 192-4. 

Stronglein (John). 

(a) MS. account of observations made at Monte Arraua, 
near Llodio. 

Vol, iii. of AIS, Reports of the Himalaya 
Expedition. 

(jS) See Struve. 

(7) See Madler (jS). 

Struve (Prof. Otto). 

(o) MS. account of observations made .al Polics, Spniii." 

Vol, iii. of MS, Reports of the Himalaya 
Expedition. 

(^) Bcobachtung der totalen Sonncnfinslcrniss vom 18 
Juli, i860,in Pobes. Nach dor liericlilen dor cinzclneii 
Theilnehmcr zusammengestel 11. 

Reprhited from “ Memoires de VAcademic 
Implriale dcs Scietices de St, JVtershourgP 
*je Slncy 7 'om, iv., No. i. PP* '46 

(four plates), St, Reierslmrgy 1861. 

The above contains reports by 
Oom, Lieut. F. A. Weiler, I lerr C. 

Stronglein, Herr. Winnecke, Prof. A. 

(7) Bericbt iiber die Beobaclitung der totaltn Somicn- 
finstemiss vom 6 (18) Juli. 

A. R. hjOy Ausdem Eulletin von St, Pet.y T, ii., 
pp, 385-96. 

Symons ( 0 . J.) 

(a) Letter to the Editor of the TinieSy describing 
. meteorological and photo-actinic observations made 
at Camden Town, London, during the Eclipse of 
i8th July, i860. 

The Timesy ic^thJtUyy i860. 
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Notes on the Solar ICcliiisc of July i8tli, 1S60 (with 
two plates, one showing pliotomctric register of 
solar illumination during the eclipse as ohserved in 
Loudon). 

A. K. %vo^ fp, 25, London^ 1S60. 

TMele (Dr. Th. N.) 

(a) Solformdrkelsen den iS Juli, 1S60, ohserveret i 
Viltoria. 

P)vm the Noniisk Universitets- 7'idsknps^ 
6A' J 0/., 1 sti' IS60. (one \vot»d- 

cul),/A 14. 

(j 3 ) Stv Madlkr (^). 

Thompson (John). 

(a) MS. account of observations made at Santander, 

/■W. iii. <?/■ J/*y. J\tports 0/ the llimalaya 
Plxpi'dition. 

{( 3 ) letter to the ICditor of the lllustrated Loudon 

describing his observations of the hclipse of l8th 
July, iSlio. made at Santander. 

Lllust rated London AWiv, 4/// An^e^.y iSOo. 


Weedon (P. M.) Observations ot 

MS. account of observations made on a hill near eclipse of i86q, 
Miranda. J«ly ^8. 

VoL iii. of AiS, Ldeports of the Himalaya 
Expedition, 

Weller (C.) 

(a) MS. account of observations made at Santa Marina, 
near Pobes. 

VoL iii. of MS, Reports of the Himalaya 
Expedition, 

ifi) See Struve. 

Weyer (Prof. Geo. Daniel Ednard). 

(a) MS. account of obseiwations made at Viltoria. 

VoL iii. of MS, Reports- of the LLimalaya 
Expedition, 

(( 3 ) Ueberdie totale Soniienfinsterniss am iSJuli, i860. 

Vortmg zur Feier dcs Geburtstages Sr. Majesliit des 
Konigs Fredcrik’s VU an der Christian-Albrcchts- 
Univei’sitiit. 

A. R. 4/f?, Lviely iSCo (2S pp. and one plate). 

(7) See Madlkr (a). 


Thompson (Eev. E. A.*) 

(o) 1.otter to the I'klitor of the 7 'in/e.\' on observations of 
the Total ICclipsc of July iSlh, iSoo. inudeat'rudela, 
Spain. 

V'he Vin/rSy 2.\th ynl/y iSoo. 

{( 3 ) Aceouul of observatiims inmk^ nt 'riidela, St>ain. 

A. K. 7 he En^iilish Chitrelitnah for zbth fnlyy 
1S60. 

Times (Correspondent of the). 

I'bpeilition of astronomers to tbe north of Spain. 
Letter from our own eorrespondeiit, dated July loth, 
Santander. 

The 'Tin/eSy IJednesihiVy "'July iS///, lSOo, 

Vernier (fils). 

I<:<-tipse dll Solcil (111 iS Juillet, iSdo; observations 
deteini»('ratiire failesa Delfort diirani Tddipse; images 
])boliigraplni|ues de I’astre ('clipsi*. 

Conipfes RendnSy li., pp, 

Vignolos ( 0 . J.) 

Shoolbrod (J. N.) 

Croudaco (T. V.) 

MS. aceoimt of observations made at Annirrio. 

VoL iii. tf A/S. Reports of the Himalaya 
li.\ pedition, 

Villarcoau (von). 

(a) Menioire sur les observations de IWlipse totale de 
Soldi dll iS juillet, iSbo, faites cn b'spagiie par la 
Csmimission lian(;aise. 

Coniptes RenditSy Ixvii., pp, 270-8, 

(/3) See M:\di.kr (a). 

Wallenberg (Dr. Carl von). 

(a) Kinige Mittlieilungen iiber di(i totale Somumrinslcrniss 
am iSJuli, iSfio. 

.dslr, tVaehr.y VoL Hv.,//. 65—75. 

(ft) See Madlkr (a), 

* SomciiiiKJ ubserver 111 the Uiiiversiiy of Durliam. 


Wilson (J. M.) 

(a) MS. accmint of (observations made at Pancerbo. 

Vol. iii. of /I/.V. Lteforts of the LLimalaya 
JL\ pedition-. 

(ft) Tha M'olnl KcH)>se of iSfio, being a communication 
to the 211(1 volume of the Kaglc.” 

Camhrid,iyy 1S61, 

(7) Letter deseribing bis observations of the ICclipsc of 
iSlIiJuIy, iStio. 

Xafttrey Vol, i.,/. 139. 

Winnocke (Prof. A.) 

(tt) MS. account of observations made at Sla. Marina, 
near Pobes, 

Vol. iii. of MS, L^eforls of the Himalaya 
/C,\ptdifion, 

(ft) .V<v’ Stkdvk. 

Winter (E.) 

MS. account of observations made on the mountain 
of Sail Uireiizo, near I^ogrom), Sjmin. 

/ (»/. iii, of ills, LLeforts of the Himalaya 
L\xpedit)’on, 

Wolfors (Prof.) 

Die totale Soinmulinsteriiiss am 18 Juli, i 8 ( 3 o(wriUen 
Jan. lytb, 1858). 

Astr, iXaclir.,^ Vol. xlviii.,33—44. 

Wray (Wm.) 

MS. aecoiinl of observations made at Cammesa, near 
Aguilar del C’ampo. 

IW. iii. of L\L,S, Repotis of the Llimalaya 
LL\ pedition, 

Wright (John). 

MS. account of obseivalions marie at Gujiili. 

VoL iii. of MS, /Reports of the Himalaya 
LLvp'dition, 

Zabala (Dr. Pedro Vicente).—AVv Mauler (a). 
Zantedosohi. 

Jntorno ai fenomeni oH.servali in Italia iiel Eclissc di 
Sole iS Jnglio, iSCo. 

Clierbourny 18O1. 
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Observations of 
eclipse of 1868, 
August x8. 


(7) Rapport & I’Acad^mie relatif 4 Tobservation cle 
r^ipse du 12 Dec., 1871, observde 4 Shoolor. 
(Extrait die.%'Annales de Chimie et de Physique^ 1873.) 
82/<7, pp, 28 (one full-page woodcut), Paris^ 

1873- , 

(a) See Weiss (Prof. Edmund), [d] 

King (Capt. Henry Welohmann). 

(o) Observations of the Total Solar Eclipse of Aug. iSth, 
1868. 

Proceedings-of the Rayed Societyi xvii., p. 127. 
(j8) See Weiss (Prof. Edmund), (d) 

Hoppe (C.) 

Magnetische und meteorologiscbe -Beobachtungen. 

Vierteljahrsschrijft, vii. JaJirgangi 'yrd Heft, 
pp, 207-23. 

LaznmaiL (Eero). 

(a) See Account of Spectroscopic Observations of the 
Eclipse of the Sun, Aug. i8th, 1868, by Capt. C. T. 
tiaig, R.E. 

Proc, Roy, Soc,^ Vol, xvii., pp, 74—80. 

09) See Weiss (Prof. Edmund). (8) 

Letoumeur, Hxigoii(]!I. leBaron).—.S'tf^ Stephan (M. E.). 
Levinge (V. K,)-—See Pogson (N.R.) 
loewy {‘B,)—See De la Rue (W.) 

Haodonald (Major J.) 

(a) Record of the Eclipse of i8th Aug., 1868, as seen 
from a hill in the vicinity of Bezwarra,” on the 
Kistna ” river. 

Proceedings the Asiatic Society of Bengd^ 
Sep, i% 6 i,pp, 215-18. 

0$) See Prof. Weiss’ Discussion der wiihrend der totalen 
Sonnenfinsterniss am 18 Aug. 1868, etc., pp. 62-4. 

(7) See Weiss (Prof. Edmund). (8) 

Madava (Sir T.)— Pogson (N. R.) 

Monteath (Br. Qeo.) 

MS. account of Observations made at Mantawalu 
Kiki. 

MS, ObserveUioHS of the 1868 Eclipse^ 
pp,^ 41-4, 

“ Hature.” 

Article on the Indian Total Eclipse of 1868. 

Nature^ Vol, i.,pp. 536-8. 

Hewill {'R,y^ee Pogson (N. R.) 

Eonell (Padre Santiago), 

Observations made at Mantawalu Kiki. 

MS. Observations of the 1868 Eclipse^ 
pp. 17, 18. 

irnrsinga Botv (Anlritam Venkata). 

A brief explanation of Solar and Lunar Eclipses, with 
special reference to the great partial Solar Eclipse of 
1868, visible at Vizagapatam. 

%vOf Mission Press, Vizagapatam, 1868, 

Clry (lieut .)—See Stephan (M. E.) 

Oppolzer (Prof. Theodor von). 

(a) Berichte der zur Beobachtung der totalen Sonnen- 
finstemiss des Jahres 1868 nach Aden untemom- 
menen osterreichischen Expedition. 

VI. BerichL Geographische Coordinaten von Aden 
(Leuchtthurm). 

Vol. lix. d. Sitzb. d. k, Akad, d, JVissemch., 
il Abth,, Mai, i 86 g. 


(J 5 ) Beobachtungen von. 

Astr, Nachr., Vol, Ixxvii.,//. 1S5-90. 

(7) GeogmphLsche Coordinaten von Aden. 

Astr, Nachr,, Vol, Ixxvii., pp, 197-200. 

(8) See Weiss (Prof. Edmund), (a) 

(e) See Weiss (Prof. Edmund). ( 3 ) 


Ondemans (Prof. J. A. C.) 

(0) Beobachtung der totalen Sonnenfinsterniss vom 
18 August, 1868, auf der Nisch Klcin-Mantawalu in 
der Tomiiii-Bucht (Ostkiiste Celebes). 

(With a lithographic plate of six drawings of the 
Corona). 

Astr. Nachr,, Vol. Ixxiv., pp. i —8, 

(j 9 ) Nachschrift zu meiner Mittheiluiig liber die Beobach¬ 
tung der totalen Sonnenfinsterniss am 18 Aug. 1868. 

Astr, Nachr,, Vol. Ixxiv.,//. iCi-76. 

(8) Hyi^othesis regarding the Corona (Eclipse of Aug. 

1868). 

Nature^ Vol. iii,/. 25. 

(e) See Weiss (Prof. Edmund). ( 3 ) 


PorrinB (Capt. C. G.) 

Observations of the Total Solar Eclii>se of Aug. i8th, 
1868. 

Proc. Roy, Soc,, Vol, xvii., /. 125. 

Pierre (JiL.^See Stephan (M. E.) 

Pillay (T. Mootoosawmy ).—Sec Pochon (N. R.) 


Pogson (N. B.) 

(a) Report of the Government Astronomer upon the 
proceedings of the Observatory in connexion wilb 
the Total Eclipse of the Simon August iSlli, 1868, 
as observed at Masulipatam, Vunpurthy, Matlras, 
and other stations in Southern liiilia. 

8 vo, pp. 32 (four plates). 


The above contains observations by 

Pogson, Mr. N.R., 1-14. 
Rungacliiirry, Mr. C., 25-6. 
Sharp, 'riie Rev. John, 
21-2. 

Walker, Mr.C.G., 15-19. 
Winter, Mr.(l. K., 19-21. 
Worster, Colonel W, K. 
27-8. 


Chary, C. Rogoonalha, 23-5. 

Chisholm, Mr. R. F., 28. 

Fyers, Capt., 31. 

Grinlintbn, Mr., 31. 

Iyengar, C. Appoo, 26. 

Levinge, Mr. V. II., 30. 

Madava, Sir T., 30. 

Newill, Mr. II., 30. 

Pillay,T. Mootoosawmy, 27. 

ifi) Popular description of the Total Eclipse of the Sun 
on Augu.st 18th, 1868. 

(Prepared for the “ Asylum Ihe.ss Almannc.”) 

8z'o, Madras, 1867 (two plates, one map, 

12 //.). 


(7) .Siv Weiss (Prof. Edmund). ( 3 ) 

Pope Hennessy (Governor J.) 

(o) Account of observations of the Total J^lclipsc of tlie 
Sun, made Aug. i8tli, 186S, along the coast of 
Borneo, in a Letter addressed to II. M. Sec. of State 
for Foreign Affairs, by His Excellency J. Pope 
Hennessy, Governor of Lahuan. 

Proc. Roy. Soc., Vol, xvii., //. 81-90. 

The above contains accoimts of observations by Lieut. 
Ray and Capt. J. W. Reed. 

(j 3 ) See Weiss (Prof. Edmund). ( 3 ) 
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Bapatel (U.) 

Sur I’eclipse de Soleil du 17 aout. Rapport adressc 
au Ministre des Finances, ct ti*ansmis a M. le Mardcluil 
Vaillant, rresident du Rurcau des Longitudes. 

Comptes Remius^ Ixvii., 8 cx 5 — 802. 

(j 5 ) See Weiss (Prof. Ehmund). ( 5 ) 

Bay (Lieut.)— •S't.’t’ Pope Hen nessy (Gov. J.) 

Bayet (G.) 

Analyse spcctmle des protuberances observees pen¬ 
dant I’cclipse totale de Soleil visible le 18 aout 
i868, a la prcscpi’llc de Malacca. 

Comptos Rendnsy Ixvii.,757-9. 

Bayet (M.)— .Slv Stephan (M. E.) 

Beed (Capt. Juo. W.) 

Meteorological Observations taken on board IT.M.S, 
Riflemanf at Rarram l*oint, during the Total Eclipse 
of the Sun, Aug. i8lh, 186S. 

Rror. Roy, Aijr., VoL xvii.,/. 89. 

Bennoldsou (Capt. B.) 

(a) Observations of the Total Solar ICclipse of Aug. iStli, 
1868. 

Proc, Roy, Soe., Voi, xvii.,//i. 125-6. 

(j8) .Sb* Wf;i.s.s (Prof. Edmund)- (8) 

Bioart (Padre Juau). 

Ob.servati(H\s made at Manlawalu Kiki. 

yJAS*. OhenMitions of t/ie I«S68 Rr/ipjte, 
pp. 13-16. 

Biha (Ensign J.) ; otlierwisc Bziha. 

llerichtc dcr zur IJoobaclitung der totalcn Sonnenfin- 
sterniss des Jalircs 1S6S nacli Aden unlernonnneiuni 
(isteiTcicbiselicn Ex pc< 1 i Iion. 

(Dritter Hcricht Spcktralbcobaclitungen des k. k. 
Linicn.schiiTsrabnrichcs J. Riba.) 

fW. Iviii., SifrJt. </, Akad, d, Il'^mense/i,, ii. 
A/d/i., Or/. 1868. 

{P) Specti-al-P»eobacbtungen des. 

As/r. iVaciir.^ Voi, l.xxvii., pf. 189-92. 

(7) See Weiss (Prof. Edmund). ( 5) 

Bobs (Lieut. Andrew). 

Observations made at Manlawalu Klki. 

MS, Obsenuitions of the 1868 Ke/ipse, p, 19. 

Boss (Thomas B. J.) 

Observations ma<le at Mantawalu Kiki. 

j]fS. Oher 7 'ations 0/ t/iei^()^ lu/ipsefp, 30*3 *• 

Bungacharry (C.)— .SVv Pouson (N. K.) 
Schuylenl3urg(Lieut.C.)— See Weis.s(Prof. Ei)M und) ( 5 ) 
Sharp (Bev. John). —.S<v Pckihon (N. R.) 

Sharp (J.)— .Sb* Wei.ss (Prof. Edmund). ( 5 ) 

Sporer (Prof. Dr. G.) 

(a) Die Reise nach Indien /Air bcobachtung dcr Totalcn 
Sonncnliiistemiss am 18 August, 1868. 

87'^?, Lcipz{i^^ 1869. 

(jS) Rericlit von. 

Vierteljahrsschrift, vii. fahr^ai\d^ yv Iltft, 
pp, 164-80. 

(7) See Welss (Prof. Edmund). (6) 

Stephan (M. E.) 

Rapport sur Pobservation do rcclipse de Soleil du 
18 aout 1868. 

pp, 76. (Two coloured litbograpbic 
plates and folding map.) Paris^ Jmpri^ 
merit’ ImpJria/t’f 1869. 

Royat. Astron. Soc., Voi.. XLL 


The above contains accounts of oliservations made by 


Reliic, M. 
Hordes, M. 
Chabirand, M, 
Coupd, M. 
Garnault, Dr. 
Halt, M. 


Letournenr, Ilugon, M. le 
Olry, Lieut. [Barou. 

Pierre, M. 

Rayet, M. 

Stephan, M. E. 

Tis.sci*and, M. 


Observations ol 
eclipse of x868, 
Aug. iS. 


Stephan (M .)—See Weis.s (Prof. Edmund), ( 5) 
Stewart (Balfour ).—See De la Rue (W.) 


Sutton (Eredk. Wm.) 

Account of photographic operations at Mantawalu 
Kiki (with photographs of the partial phase and a 
drawing of the corona). 

MS. Obsentations of the 1S68 Eclipse, 
/A 33 - 5 - 

Tanner (Capt.) 

(a) See Capt. C. T. Haig’s account of spectroscopic 
observations of the Eclipse of the Sun, Aug. iSth, 
i860. 

Proc, Roy. Soc,, Voi, xvii., pp, 74-80. 

(/3) See WKIS.S (Prof. Edmund). (8) 

Tebbutt (J.) 

Observations of Ibc h'.clipse of Aug. 1868, made at 
Windsor, New South Wales. 

Monlhly Notices, xxix., p. 2. 

Tennant (Lieut.-Col. J. P.) 

fa) Preliminary rejjorl of observations extracted from a 
letter to the Astronomer Royal. 

Monthly Notices, xxviii..245-6. 

{p) Report on the 'Potal ICellpse of the Sun, August 
17-18, 1868, as observed at Guntoor. 

Memoirs of the Royal Astron, Society, 
VoL xxxvii.,1.,/. 51 (nine plates). 

The above also contains accounts of observations by 
Capt. Bran 111 1 ,//. 21-7. 

(7) Total ICclipscs ain.l the Total Eclipse of l8lh August, 
1868. 

87v», CalcitUa, i868, pp, 12. 

(5) See Weiss (Prof. Edmund). ( 3) 

Thyne (W. K.)— Weiss (Prof. Edmund). ( 5) 


Tiele (Dr. B.) 

(a) Beobachtungen in Aden. 

Vierteljahrsschrift, vii. yahr,f^anfi,^, 37V I/eft, 


pp. 224-40. 


(p) See Weiss (Prof. Edmund). ( 3) 

Tietjen (Dr. F.) 

BeobuchUmgen in Mulwar. 

Vierteljahrsschrift, vii. %re ITcft, 

pp, 203-6. 

Tietjen (Herrn Dr. P.)-- 5 (.v Weiss (Prof. Edmund). ( 5 ) 
Tirffey (H.) 

MS. account of observations made at Mantawalu 
Kiki. 

MS. Observations of the 1868 Eclihse, i>, 48. 


Tisserand (M.)—. 5 lv Stephan (M. E.) 

Vey (Quartermaster Wm.) 

MS. account of observations made at Mantawalu 
Kiki. 

MS, Observctiioiis of the 1868 Eclipse, p, 29. 


94 
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Observations of Vogel (Dr. H.) 


eclipse of iR68 
Aug. i8. 


Bericht uber die photographischen Arbeiten der 
Adener Expedition. 

Vierteljahrsschriftt vii. Jahrgangt ^rd Heft^ 
^>241-4. 

Walker (C. G.) 

(a) See PoGSON (N. R.) 

(jS) See Weiss (Prof. Edmund)] (5) 

Weiss (Prof. Ednmnd). 

Berichte der zur Beobachtung der totalen Sonnenfin- 
stemiss des Jahres t868 , naci Aden nntemominenen 
bsterreichischen Expedition. 

VoL IviiL d. Sitzk d, k, Akad. d, Wis- 
sensck.^ iu Abth., Dec. 1868. 

The above contains accounts of observations by 
(«) Addison, Col. J. Oppolzer, Dr. Theodor. 

" ' ’ ■ Thyne, Mr. W. K. 


Beale, Lieut. 
Blurton, Capt. 


Wdss, Dr. Eclinuiid. 


{p) Berichte der zur Beobachtung der totalen Ronuenfin- 
sterniss des Jahres 1868, nach Aden untemommenen 
osterreichischen Expedition. 

Astr. N'achr.^ Vol, kxvii.,^. 177-S6. 

(7) Berichte der zur Beobachtung der totalen Sonnenfin- 
stemiss des Jahres 1868 nach Aden untemommenen 
osterreichisdien Expedition. V. Bericht, Beitrag zur 
Keimatologie von Aden. 

Vol. Iviii., d. Sitzb. d. k. Akad. d. JVis- 
sensck., ii. Mbv. Jffefi. 1868. 

(8) Discussion der Wiihrend der totalen Sonnenfinstemiss 
am 18 August, 1868, angestellten Beobachtungen 


und der daraiis folgenden Eigebnisse. (8vo, //. 144 
Two plates.) 

Am deni Ixii. Bde. d. Sitzb. d. h. Akad. d. 


Wissefisch.^ 
The above contains accou 
Addison, Col. J., 22-3. 
Beale, Lieut. B., 24-5. 
Blurton, Capt., 24-5. 
Branfill, Capt, 48-58. 
Campbell, Lieut. W. R., 35-7 
Chaiy, C. Ragoonatha,45-6. 
Commijs, J. C., 98-9. 

Ehnle, E. L., 97-8. 

Fauro, Padre Federico, 
99-105. 

Haigh, Capt C. T., 38-41. 
ITeeckeren, Capt. C. A. L. 
H., 105-6. 

Hennessy, J. Pope, 87-91. 
Herschel, Lieut. J., 32-5. 
Janssen, M., 58-62. 

King, Capt. lly. Wclcli- 
mann, 73-4. 

Laxuman, Prof.Kers, 38-41. 
Macdonald, J., 62-4. 
Oppolzer, Dr. Th., 13-19. 


ii. Abth., Dec. IlcfCi Jahr 1870. 
its of observations by 
Oudemans, Dr. J. A. C., 
93 - 7 - 

Pogson, Mr. N. R., 64-9. 
Rapatel, M., 74-5. 
Rennoldson, Capt.D., 30-1. 
Rziha, Linienschiffsfahnrich 
J., 20-22. 

Schuylcnburg, Lieut, C., 
91-2. 

Sharp, J., 72-3. 

Spoerer, Prof., 42-3. 
Stephan, M., 75-87. 

Tanner, Capt, 38-41. 
Tennant, Jdeut. Col. J. F., 
46 S. 

Thyne, W. K., 23-4. 

Tide,. Dr. IL, 27-30. 
TieLjcn, llcrm Dr. F., 44. 
Walker, C. G., 69-71. 
Weiss, Prof. Edmund, 6-13. 
Winter, G. K.., 71-2. 


Welohman-Emg (Oapt.) 

Observations of the Total Solar Eclipse of Aug. 18, 
1868. Proc, Roy. Soc.^ Vol. xvii.,/ 5 . 127. 

Winter (G. K.) 

(a) Sec Pogson (N. R. ) 

p) See Weiss (Prof. Edmund). ( 5 ) 


Worster (Colonel W. 1 L)—Sce Pog.son (N. R.) 


Total Eclipse 0/ iSSg, Aug. 7. 


Preliminary Publications. 

Hind (J R.) 

Limits of Total Phase of the Solar Eclipse 1869, 
Aug. 7. 

Monthly Notices^ xxix., pp. 222-3. 

Paine (B. T.) 

On the eclipse of Aug. 1869. (With table giving 
■ limits of totality.) 

Monthly BoticeSy xxix., pp. 285-93. 

Accounts op Observations. 

Abbe Cleveland. 

The Structure of the Corona. 

NeUterey Vol. v., fp. 367-8. 

American Journal of Science. 

Article on the Eclipse of Aug. 7th, 1869, on the new 
method of observing contacts at the Sun’s limb. By 
Prof. Young. 

See number.for Jt^ao. 1869, 370-78. 

Anderson (Wm. J.) 

Coast Survey Report for 1869, Sj/. 59. 

Arnold (Capt. W. E.) 

Coast Survey Report for 1869, 8,/. 17. 

Arnold (Mrs.) 

Coc^t Survey Report for 1869, 8»/. 19. 


' Ashe (Commander E. D.) 

(a) The Proceedings of the Canadian Eclipse Party, 
1869 (contains Reports by Commander Ashe, 
Mr. Vail, and Mr. P'alconer). 

i\to^pp. 23, Quebec, 1870. 

(jS) Solar Eclipse of August 7th, 1869. (Extract from a 
letter to Mr. De La Rue.) 

Monthly Notices, xxx., p, 3. 

(7) On his Photographs taken during the Total Solar 
Eclipse, Aug. 7, 1869. 

Motithly Notices, xxx.,//. 173-4. 

Ayciigg (Col. Benj.) 

(tt) Coast Survey Report for 1869, Ap. 8, /. 48. 

(jS) See Crozier. 

Bardwell (F. W.) 

See Naval Observatory, Washington. 

Blake (F., jnn.) 

Coast Survey Report for 1869, Ap. 8, /. 31. 
Blickensderfer (J.) 

Coast Survey Report for 1869, Ap. 8, 
pp. 63-4. 

Bonar (P. F.) 

Coast Survey Report for 1869, Ap. 8, p. 19. 
Bowditoh (J. I.) 

Coast Survey Report for 1869, 8, /. 23. 
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Browne (J. G.) 

Report on his Photographic Preparations for the 
Eclipse of Aug. 7th, 1869. 

Journal of the PmnkUn Institute^ Norj. 1869, 

354 . 

Campbell (Prof.)— CROSUtR. 


Carter (Geo. T.) 

Coast Survey He fort for 1S69, Af, 8, /. 48. 

Cecil (lord Sackville Arthur). 

Coast Su 7 vey He fort for 1SC9, Af, 8 , f, 5O) 
audfp, 56-7. 

Clark (Alvan G.) 

Coast Survey Hefortfor 1S69, Ap. 8,/. 23. 

Clarke (A. B.) 

Coast Survey Heport for 1869, Ap, 8, p. 19. 


Coast Survey Eeport. 

Reports of observations of the Total Eclipse of the 
Sun, being Appendix No. 8 of the Coast Survey 
Reports for 1869. 

Contains accounts of ol).servations made ])y 
Anclemon, Mr. Wm.J., 59. Ireland, Mr. W. W., 19. 
Arnold, Capt. W. E., 17. I^anc, Prof. J. I loincr, 54-6. 
Arnold, Mi’s., 19. Langley, Prof. S. P., 21-2. 

Aycrigg, Mr. Uenj., 48. I -ec, J udge, 17. 

Rlahe, Mr. F,, jiin., 31. McLeod, Mr. K. A., 44-7. 

Blickensderfer, Mr. J., 63-4. McMath, Mr. RobL, 60. 

Bonar, Mr. P. F., 19, Mosnmn, Mr. A. 1 '., 10. 

Bowdilch, Mr. J. I., 23. Murphy, Mrs., 19. 

Carter, Mr. Clco. T,, 48, Peirce, Prof. Charles S., 
Cecil, Lord SackviPc 13-14. 

Arthur, 56-7. Peirce, Prof. J. M., 40-41. 

Clark, Mr. Alvan G., 23. PiL/.man, Major J., (io. 
Clarke, Mr. A. R., 19. Schott, Mr. Chas. A., 32-40, 
Cooper, Mr. W. ( 1 ., 19. Searl, Mr. G. M., 22-4, 
Crozer, Captain W. C., 20. Searle, Mr. Arthur, 15-20. 
Cults, General Riclid. 1 ).,4-9. Seaver, Mr. 10 . l\, 43-4. 
Davidson, Mr. Geo., 64-S. Seymour, Prof. C. B., 31-2. 
Dean, Mr. G. \V., 24-8. Siuith.J’rof.J.Lawrence, 15. 
Dixwell, Mr. J. J., 23. 'riiroekiiKjrton, Mr. S. R., 

ICinheck, Prof. Win.', 6i-2. 64-S. 

Kay, Mr. C. N., 47. Twining, Prof. A. 48. 

Goodfellow, Mr. JmI., 52-3. Wandelohr, Mr. C. A. 20. 
Gmnt, Mr. R. W., 16. W.arner, Mr. J. l>., 42. 

Hilgard, Mr. J. E., O2-3, Winlock, I’rof.Joseph, 11-13 

llorr, Dr. Ed. \V., 59. Worniood, Mr. W. W., 59. 
Iludnall, Judge, 19. Telton, Mr. 1 )., 17. 

^tOf fp. 85 (three fokling jilaLcs). 

Cooper (W. G.) 

Coast Surrey Heport for 1869, Ap. 8, p. 19. 


Crosier (E. S.) 

An account of the olnervations inside at New 
Albany, Indiana, during the 'J’otal Ecliti.se (if the 
Sun of August 7th, 1869. 

8 vOy 8 //., 7 'eprinted from the Albany 
Daily /^diyr^^ of ^Ih August^ 1869. 


. The above contains reports of observations by 


Aycrigg, Col. Benj. 
Campbell, Prof. 
Crosier, Dr. 
Matthews, Mr. 


Pell, Mr. 

Reid, Mr. 

Russell, Mr. L. 
Wilson, Mr. J. A. 


Crozer (Captaiu W. C.) 

Coast Suntey Heport for 1S69, A p, 8 , f. 20. 

Curtis (Dr. Edward). 

. See Naval Observatory, Wa.shington. 


Cutts (General Richard D.) 

Coast Survey Heport for 1869, Ap. 8, pp. 4-9. 
Davidson (Geo.) 

Coast Swvey Heport for 1869, Ap. 8, 
pp. 64-8. 


Observations of 
eclipse of 1869, * 
Aug. 7. 


Dean (G. W.) 

Coast Sui'vty Hepoi't for 1869, Ap. 8, 
pp. 24-8. 

Dixwell (J. J.) 

Coast Stn'vey Report for 1869, Ap. 8, p. 23. 
Eastman (Prof. J. B.) 

Naval Observatory, Washington. 

Einbeok (Prof. Wm.) 

Coast Swvey Heport for 1869, Ap. 8, 
pp. 61-2. 


Palooner (Alez. Pytts). 

See Ashe (Commander). 

Fay (C. N.) 

Coast Survey Heport for 1869, Ap. 8, p. 47. 
Franklin (Commander). 

See Naval Observatory, Washington. 

Franklin Institute (Journal of the). 

Articles on the l£clit>se of Aug, 7th, 1SC9. See 
numbers for 

Aug. 1SC9, p. 83 ; Sept. 1S69, //. 149-5L 
200-216; Get. 1869,223-7, 249-89; 
Niau 1SC9, pp. 354-6; Dec. 1869, 
pp. 372-5 ; Jau. 1870, pp. 58-68 : June 
1870,/A. 372-6, 417-21. 

Gilman (Winthrop S., jun.) 

(a) On the I'olnl Eclipse of Aug. 7th, 1869, as olwervcd 
near Sioux City, Iowa, with a four-inch tele.scopc. 

Jonrnal of the Hraiihtm Institute, June, 
1870, pp. 417-31. 

(/8) See Naval Observ.atory, Washington. 


Goodfellow (Ed.) 

Coast Suivey Heport for 1869, Ap. 8, 
//. 52-3. 

Gould (Dr. B. A.) 

(a) Sur 1 eclipse solairc dii 7 aofit dernier (cxlrait (I’line 
lettre do M. Gould i’ll M. Yvon Villarce.au). 

Camples Heudus, lxix.,/A 813-14. 

(jS) Alls cinem Schreihen des llerni Dr. Gould an dein 
1 Icrausgeher. 

Astr. Naehr., Vol. Ixxiv., /. 375. 

( 7 ) Eclip.se N(»les- -Photographs of die Chromosphere. 

Journal of the Franklin Institute, Oct. 1S69, 
pp. 222-4. 


Grant (R. W.) 

Coast Sunny Report for 1869, Ap, 8, p. 16. 


Hall (Prof. Asaph). 

See Naval Observatory, 

Harkness (Prof. William). 
See Naval Observatory, 


Wa.shington. 

Washington. 


Hilgard (J. E.) 

Coast Sm'vey Hepoil for 1869, Ap. 8, 
pp. 62-3. 

Hill (Thomas President). 

See Hough, Prof. G. W. (a) and (^). 


Horr (Dr. Ed. W.) 

Coast Siiivey Heport for 1869, Ap. 8, /. 59. 
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Observations of Hong’ll (Profi Gt W.) 

wKpse of 1869, (a) The Total Eclipse of Aug. 7th, 1869 (read before the 

Albany Institute, Oct. 1&9, and at the Salem 
Meeting of the American Association), contains 
accounts of observations by 
Hill, Thomas President. Smith, Prof. T. H. 

Hough, Prof. G. W. Swift, Mr. Lewis. 

House, Mr. J. C. And others. 

Murray, Prof. David. 

23//*, Albany^ U.S,A,^ 1870. 

(jS) Eclipse observations at Mattoon, Illinois. 

Journal of the I^atiklin ImtUiUei Jan. 1870, 

pp. 58-68. 

House (J. C.) 

- See Hough, Prof. G. W. (a). 

Huduall (Judge). 

Coast Survey Heportfor 1869, Ap. 8, /. 19. 
Ireland (W. W.) 

Coast Survey Report for 1869, Ap. 8, /. 19. 
Lane (Prol J. Homer). 

(a) Coast Survey Report for i86g, Ap. 8, 

pp. 54-6. 

(jS) See Naval Observatory, Washington, 

Langley (Prof. 8. P.) 

Coast Survey Report for 1869, Ap. 8, 
pp. 21-2. 

Lee (Judge). 

Coast Survey Report for 1869, Ap, 8, p. 17. 
Lookyer (J. Herman). 

Remarks on the recent Eclipse of the Sun, as 
observed in the United States. 

Proceedings Roy, Soc., Vol. xviii., pp, 179-83, 

Matthews. —See Crosier. 

Mayer (Prof. Alfred M.) 

(a) The Total Eclipse of August 7th, 1869. 

27 pp,^ 8 z/o, reprinted from Vol. Iviii. of the 
Journal of the FrajUdin Institute. 

(j8) Observation photographique de T^clipse totale de 
Soleil du 7 aout 1869, faite li Burlington, Iowa 
(exlrait d’une lettre h M. Delaunay). 

Comptes Rendus, Ixix.,1017-19. 

McLeod (E. A.) 

Coast Survey Report for i86g, Ap. 8, 
pp. 44 - 7 - 
McMath (Boht.) 

Coast Survey Report for 1869, Ap. 8, p. 60. 
Morton (Prof, Henry). 

Report of the Philadelphia Photographic Expedition, 
by Prof, H. Morton. 

Jourttal of the Franklin Institute, September, 
1869, pp, 200-216. 

Mosman (A. T.) 

Coast Survey Report for 1869, Ap. 8, p, 10. 
Murphy (Mrs.) 

Coast Survey Report for 1869, Ap, 8 ,p. 19, 

Murray (Prof. David). 

See Hough (Prof. G. W.) (o) and (j9). 

Myer (Brevet Brig.-(Hn. Albert J.) 

See Naval Observatory, Washiugton. 


Haval Observatory, Washington. 

Observations of the Total Eclipse of the Sun ; being; 
Appendix ii. of the volume of Washington Observa¬ 
tions for 1870. 

Contains reports by 

Bard well, F. W., 1S9-90, Lane, J. Homer, 165-70* 
Curtis, Dr. E., 123-62. Mycr, Brevet Brig.-Geii. 
Eastman, Prof.J.R., 99-120. Albert J., I 93 “^* 

Franklin, Commander, 202. Newcomb, I’rof., 6-22. 
Gilman, W.S.,jun., 173-85. Rogers, Mr., 2 CI. 

Hall. Prof. Asaph, 199-218. Very, Mr., 202. 

Harkness, Prof. W., 25-96. 

4/t; (12 plates),//. 21S. Washington, 1869. 

Newcomb (Prof. Simon). 

See Naval Observatory, Washington. 

Paine (H. T.) 

Solar Eclipse of August 7, 1869. 

Monthly Notices, xxx., //. 1-3. 

Peirce (Prof. Charles. S.) 

Coast Snmey Report for 1869, .//. S, 
pp. 13-14. 

Peirce (Prof. J. M.) 

Coast Snmey Report Jor 1869, Ap. 8, 
pp, 40-41. 

Pell.— Crosier. 

Pickering (Prof. E. C.) 

(a) Report of, dated Mount Pleasant, Iowa, August 7, 
1869. 

Journal of the Franklin Instilnte, Oct. 1869. 

{jp) Note on the supposed polarization of the corona. 

Journal of the Franklin Institute, Dec. 1869, 

372-3. 

Pitzman (Major J.) 

Coast Survey Report Jor 1S69, . 7 /. 8, /. 60. 
Eeid. —See Crosier. 

Rogers (Joseph A.) 

See Naval Observatory, Washington. 

Eussell (L )—See Crosier. 

Schott (Chas. A.) 

Coast Sunny Report Jor 1869, Ap. 8, 
pp. 32-40. 

Searle (G. M.) 

Coast Survey Rtport Jor 1869, Ap. 8, 
pp. 22-4. 

Searle (Arthur). 

Coast Sumey Report for iSGy, Ap. 8, 
pp. 15 20. 

Seavor (E. P.) 

Coast Survey Report for 1869, Ap. 8, 
//■ 43 * 4 . 

Seymour (Prof. C. B.) 

Coast Survey Report for 1869, Ap. 8, 
//. 31 "2. 

Smith (Prof. J. Lawrence). 

Coast Survey Report for 1S69, Ap, 8, /. 15. 
Smith (Prof. T. H.) 

See Hough (Prof. G. W.) (a). 

Swift (Lewis). 

See Hough (Prof. G. W.) (a) and (fr). 
Throckmorton (S. R.) 

Coast Survey Report for 1869, Ap, 8, 
pp. 64-8. 
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Twining (Prof. A. C.) 

Coast Survey Report for 18C9, Ap, 8, /. 48. 

VaU (Hugh D.) 

See Ashe (Commander). 

Very (Samuel W.) 

See Naval Observatory, Wa.sliint;toii. 

Vandelohr (C. A.) 

Coast Sunny Report for 1869, Ap, 8, p. 20. 

■Warner (J. B.) 

Coast Snntey Report for 1S69, Ap. 8,/. 42. 
Webb (Rev. T. W.) 

American photograph.s of Total Solar Eclipse of 
August 7, 1S69. 

Monthly Notices^ xxx.,//. 4 5. 

WUlard ( 0 . H.) 

Rei)()rt on photographic preparations for the Eclipse 
of Aug. 7, 1869. 

fonnialoftlie Franklin Institute., Hera. 1S69, 
p. 3 S< 5 - 

Wilson (J. A.)—.S<v Ckosikr. 


•Winlock (Prof. Josepk). 

Coast Survey Report for 1869, Ap. 8, Aug. 7. 

PP* 11-13- 

Wormood (W. W.) 

Coast Sunoey Report for 1869, Ap, 8, p, 59. 

Yelton (D.) 

Coast Survey Report for 1869, Ap. 8, 17. 

Young (Prof. C. A.) 

(a) Abstract of Trof. ■Voung’s report. 

Journal of Fie Franklin Institute^ Oct. 1869, 
pp, 224-6. 

(j8) On a new method of observing contacts at the Sun’s 
limb, and other spectroscopic observations during 
the recent ICclipse. 

American Journal of Science, Nov. 1869, 
pp. 370-78. 

(7) I.«tter to the Editor of “Nature,” describing his 
observations of the Eclipse of 1869. 

A'alnre, Vol. i., p. 532. 

( 5 ) The Eclipse of 1869. 

Journal of the Franklin Institute, June 1870, 
hp. 372-6. 


Total Eclipse of 

PKKIJMINARY PUlJIJCA'riONS. 

Agnello (Angelo). 

Suir Eclissc Totalo di Sole del 22 Diceinbre, 1870, 
visibile in Sieilia. 

"tSvo, pp. 55 (two maps), Valermo, 1870. 

Hind (J. R.) 

hath of the total phase of the Solar Eelipse of 
Dec, 21-2, 1S70. 

Sr'<>, Naniical Almanac Circular, No. \ 2 , 
J.ondon, Fch, 1870, 

Proctor (Richard A.) 

Notes on the Solar ('orona aii<l tlie/odiacnl Light ; 
witli suggestions respecting ol)scrvjitions to be made 
on tlio Total Solar Eelipse of December 22, 1870. 
Monthly Aot/ces, pp. 138 50. 

Accoiint.s ok Oisservation.s. 

Abbatt (R.) 

MS. aecount of observations, and drawingof corona, 
made at (librallar. 

Vol. i. of MS. Report of the 1S70 Eclipse 
KoipeJition. 

Abbay (Rev. R.) 

(a) MS. account of observations made at Jerez, also 
drawing t)r instriiincMil. 

Vot. i. of iMS. Reports of the 1870 Eclipse 
Expedition. 

(jS) On the S(jlar Eclipse of Dec. 22, 1870, observed at 
Jerez, in Spain. 

Monthly Notices, xx\i., pp. 60-62. 

(y; See Coast Survey Report. 

Abbot (General Henry L.) 

See Coast Survey Report. 

Adams (Prof. W. G.) 

(a) MS. accoiuit of observations made at Augusta 
(Sicily). 

Vol. i. of MS. Rtpori of 1870 Eclipse 
Expedition. 


1870, Dec._ 21-2. 

Report on observations of the Eclipse of Dec. 22, 
1870, made at Augusta, in Sicily. . 

Monthly Notices, xxxi.,//. 155-63. 

(7) Account of the Agosta ICclipse Expedition. 

Nature, Vol. iii,,//. 249-50. 

The above ct)ntaiiis accounts of observations by 
A<Ianis, Prof. W. ( 1 . Clifford, Prof. W. K. 
llretl, Mr. Jolin. , Ran yard, Mr. A. Cowper. 

Ihirion, Mr. Chas. Samuelson, Mr. Henry. 

Airy (Sir G. B.) 

()l)servations of the Solar Eclipse of 1870, Doc. 21-2, 
nuuleul the Royal ()l)servaloi7, (Ireenwicli. 

Monthly Notices, xxxi.,/. 148. 

Anson (J. H.) 

MS. aeeoimt of observations made at Kslepona. 

Vol. i. of i\fS. Reports of the 1870 Eclipse 
Expt'dilion. 

Baynes (Robert E.) 

MS. account of observations and drawing made 
at Hacienda do d'orre-breva, near Sail Lucar, and 
letters furtlier explaining his observations. 

Vot. i. of MS. Repo?‘ts of the 1870 Eclipse 
Expedition. 

Becker (C.) 

(a) MS. aecj)iint of observations and drawing made 
at Maria lAiiiisa Obscrviitoiy, between Sail Lucar 
and Jerez, Spain. 

Vot. i. of MS. Reports oj the 1870 Eclipse 
Expedition, 

(ti) Observations mailc with polarimeter. 

Mojithly Notices, xxxi.,//. 59-60. 

Bennett (E. J.) 

Drawing of the corona, made on board II.M. ship 
Caledonia, off Ari Rcale, Sicily. 

Vol. i. of MS. Reports of the 1870 Eclipse 
Expedition. 
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BirmixLgliam (J.) 

Beobachtungen der Sonnenfinstemiss am 22 Dec., 
1870, zu Millbrook bel Tuam, Ireland. 

Astr, Nachr,y VoL bcxyil, pp, 205-6. 

Blaserzia (Prot Pietro). 

Rapporto di Pietro Blasema, Professore di Fisica 
ndla R^a Universita di Palermo. 

Rappotii della Covwiissione Italiafia, 
pp, 47-50. Fol, Palermo^ 1872. 

BoBton Adyertiser. 

Article entitled "The American Scientific Expedi¬ 
tion at Jeres, Spain.” 

Published Jan, 26 / 4 , 1871. 

Brett (John). 

(a) Extract from a report of the Eclipse Expedition of 
1870, at Augusta, Sicily. 

Monthly Notices, xxxi.,/7>. 163-6. 

(jS) See Adams (Prof, W. G.) 

Bridge (G. A. S.) 

Drawing and short MS. account of observation 
made on board II. M. ship Caledonia, stationed 
off Ace Reale, on the coast of Sicily. 

VoU i. of MS, RepoHs of the 1870 Eclipse 
Expedition, 

Brothers (A.) 

(a) MS. account of observations and paper copies of 
photographs taken at Syracuse, Sicily. 

Vol, i. of MS, Reports of the 1870 Eclipse 
Expedition, 

(p) On the photographs taken at Syracuse during the 
Eclipse of the Sun, Dec. 22, 1870. 

Monthly Notices, xxxi., pp, 167-71. 

(y) Article entitled “ Tlie Eclipse Photographs” (with 
a woodcut of the Syracuse photograph). 

Nature, Vol, iii,, pp, 327-8. 

(8) Second article entitled ** Photographs of the Eclipse ” 
(four woodcuts). 

Nature, Vol, iii., pp, 369-70. 

(e) Notes on Eclipse Photography. 

Nature, Vol, iv., pp. 327-8. 

Brown (Lient. A. B.) 

(o) MS. letter to Lord Lindsay accompanying drawing 
made at Jerez. 

Vol, i. of MS. RepoHs of the 1870 Eclipse 
Expedition, 

(]8) Report of observations at Maria Luisa Observatory. 
Mofithiy Notices, xxxi., pp, 52-8. 

Browne (F. H.) 

MS. account of observations and drawing made at 
Cadiz. 

Vol, i. of MS, Reports of the 1870 Ellipse 
. Expedition, 

Burton (0. E.j 

(o) MS. account of observations made at Augusta, and 
pencil drawing of iridescent arcs about the solar 
crescent. 

Vol, i. of MS, RepoHs of the 1870 Eclipse 
Expedition, 

(j8) See Adams (Prof., W. G.) 

Gaooiatore (Prof. G.) 



Rappcrti della Comfnissione Jtaliana, 
pp. 43-4 Fol., Palmno, 1872. 


Gsrpenter (James). 

(tt) The issues of the late Eclipse. 

Popidar Scuiue Review, 8 vo, London, 
Apfil 1871. 

(jS) Our efforts to see the Eclipse. 

Belgravia Magazine, Svo, London, May, 
1871. 

Garpmael (G.) 

MS. account of observations made at Estopona. 

Vol. i. of MS. Reports of the 1870 Eclipse 
Expmition, 

la Chianoa (Prot Sootto). 

Osservazioni dei Signori Prof. Scotto la Cliianca e 
ing. Giuseppe Costantino. 

Rapporti della Conmiissione Italiana,p. 209, 

Clifford (Prof. W. K.) 

(a) MS. account of observations made at Augusta. 

Vol, i. of MS. Reports of the 1870 Eclipse 
Expedition. 

(j8) See Adams (Prof. W. G.) 

Coast Survey Report. 

Reports of observations upon the Total Solar EcliiJse 
of December 22, 1870. 

United States Coast Sttrvty Report for 1870, 
Appendix No, 16, pp, 68 (four plates). 

The above contains reports by 
Abbay, The Rev. R., 32-3, Peirce, Mrs. Charles S., 
Abbot, General Henry L., 11-13. 

14-15. Pickering, Prof. Edward C., 

Ernst, Capt. O. H., 61-2. 51-60. 

Gordon, Mr. Joseph C., Pye, Mr. W.^lter, 34. 

62-3. Ross, Mr,, 58-9. 

I-anc, Prof. J. Homer,6-11. Schott, Prof. Clias. A., 1-6. 
Langley, Prof. S. P., 42-50. Watson, J^-of. James C., 
Norman, Mr., 35. 15"20. 

Peirce, Prof. Henjainin, Winlock, Prof. J., 30-26. 

65-8. Young, J*rof. * C. A., 

Peirce, Prof. Charles S., 11. 26-42. 

Cohan (Prot Luigi). 

Osservazioni del Prof. Luigi Cobane, Direttore dell’ 
Osservalorio di Grigenti, 

. Rapporti della Commisshme Jtaliami, 

pp. 2II-I2. 

Cookran (Capt.) 

MS. account of ol)servation and drawing made on 
board H.M.S. Caledonia, off Aci Rcale, on the coast 
of Sicily. 

Vol. i. of MS. Reports of the 1870 Eclipse 
Expedition, 

Costantino (Giuseppe). 

Osservazioni dei Signori Prof. Scotlo la Chianca c 
ing. Giuseppe Costantino. 

Rapporti della Cotumissione Jtaliana.p. 209. 

Cultera (Prof.) 

Rapporto del Sac. Prof. Cultera. 

Rapporti della Coinmissioue Italiana, p. 

Cuxuming (Mr, L.) 

Letter descriptive of the arrangements of the Sicilian 
Eclipse Expedition, 1876. 

Nature, Vol. iii., p, 184. 
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Bail^ News. 

(a) Article entitled “The Solar Eclipse of 1870.” 
Published March \^th, 1S70. 

(jS) Article on the Eclipse Expedition. 

Puhlishcd yan* izlh, 1871. 

Dancer (J. S.) 

Observations at Ardwick, near Mancliester. 

Monthly Notices, xxxi., p. 68. 

Darwin (G. H.) 

MS. account of observation mode on the side of 
Mount Etna. 

Vol, i. of MS, Reports of the 1870 Eclipse 
Expedition, 

De Lisa (Giuseppe). 

Rapporto cli Giuseppe De Lisa, assistentc nel Reale 
Osscrvatorio di Palenno. 

Rapporti della Comtnissione Ilediana, 

Pf 53-4. 

Denza (Padre Francesco). 

Rapporto del P. Francesco Denza, Dircttorc dell’ 
Osscrvatorio del Real Collegio Carlo Alberto in 
Moncalieri. 

Rapporti della Commissione Italiana, 
tp. 56-90. 

Donati (Prof. G. B.) 

Rapporto del Prof. G. B. Donati, Direttorc del Reale 
Ossei-vatorio di Firenze. 

Rapporti della Commissione Italiana, 
33 - 44 * 

Dnner (N.) 

Beobachciing der Sonnenfinsterniss am 22 Dec., 
1870, auf der Sternwarte zii JaiikI. 

Aslr, Nachr,, Vol. Ixxvii.,//. 93-4. 

Eastman (Prof. William). 

See Washington Observations. 

The Engineer. 

(a) Article on the preparations for the Eclipse, 

Published Dec, 23, 1870. 

(j8) Article on the Eclipse of Dec. 22, 1870, by Prof. 
Roscoe (with two woodcuts). 

Published Feb, 17, 1871. 

English Mechanic. 

(a) Article entitled “Photography, and the recent 
Eclipse.” 

Published March ^rd, 1S70. 

ifi) Article on the Solar Eclipse, from our special cor¬ 
respondent. 

Published Jan. 2 ^lh, 1871. 

Ernst (Capt. 0 . H.) 

See Coast Survey Report. 

Fison (F. W.) 

MS. account of observation made at Estepona. 

Vol, i. of MS, Report of the 1870 Eclipse 
Expedition, 

Frisiani (Prof. Paolo). 

Osservazioni del Prof. P. Frisiani. 

Rapporti della Commissione Italiana, 
pp, 213-14. 

Gillman (F.) 

MS. account of observation and three drawings of 
the corona made at Argos. 

Vol, i. of MS, Reports of the 1870 Eclipse 
Expedition, 


Goodwin (Corporal). 

Drawing made at Gibraltar. eclipse of 1870^ 

Vol. i. of MS, Reports of the 1870 Eclipse Dec. 23. 
Expedition, 


Gordon (Jose]^|^.) 

See CoastlKirvey Report. 

Gordon (J. E. H.) 

MS. account of observation made at Estepona. 

Vol, i. of MS, Reports of the 1870 Eclipse 
Expedition, 


The Graphic. 

(a) Photographic views of the Eclipse as seen in London. 
Published Jan, *jth, 1871. 

(jS) Article entitled “ The Eclip.se at Gibraltar,” with a 
woodcut of the corona as seen through a telescope. 
Ptiblished Jan. 14///, 1871. 

(7) Article entitled “The Eclipse Expedition,” with 
woodcuts of “The Wreck of the Psyche,” “The 
Eclipse as seen from Xeres by the American Ex- 
petlition,” “The Polariscopic Observations,” “The 
Spectroscopic Observations,” and “The Lamding of 
the Instruments at Oran,” 

Published Jan, 2 \st, 1871. 

Griffiths (G.) 

MS. account of observation made at Syracuse. 

Vol. i. of MS. Reports of the 1870 Eclipse 
Expedition, 

Hall (Prof. Asaph). 

See Washington Observations. 


Hall (Mr. Townshend M.) 

Oil certain variations of temperature during the Solar 
Eclipse of Dec. 22, 1870. 

p^ 4. Reprinted from the Meteoro¬ 
logical Mag, for Feb. 1870. 

Hammond (B. E.) 

MS, account of obsei-vation made at Puerto de 
St*' Maria. 

Vol. \, of MS, Reports of the 1870 Eclipse 
Expedition. 

Hardy (Commander H. W. H.) 

■ On a remarkable appearance during the Solar 
Eclipse, Dec. 22, 1870. 

Monthly Notices, xxxi., pp. 182-3. 

Harkness (Prof. William). 

See Washington Observations. 

Hostage (J.) 

M.S. account of observation and drawing made at 
Cadiz. 

Vol. i. of MS. Reports of the 1870 Eclipse 
Expedition. 

Hudson (W. H. H.) 

(a) MS. account of ob.servation and drawing of the ‘ 
cortnia made at San Antonio, Spain. 

Vol. i. of MS, Reports of the 1870 Eclipse 
Expedition, 

(jS) Tlie results of the observations of the late Eclipse 
Expedition. 

Monthly Notices, xxxi.,//. 149 -Si* 

Huggins (Wm.) 

MS. account of expedition to Oran for the purpose 
of observing the Eclipse of Dec. 22, 1870. 

Vol. i. of mS, Reports of the 1870 Eclipse 
Expedition, 
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Italian Commission. 

Rapporti sulle osservazioni dell’ Ecllsse Totale di 
Sole del siz Dicembre, 1870, eseguitc in Sicilia dalla 
Commissione Italiana. 

(Pubblicati a*spese del R. Goyemo per cura del Cav. 
Prof. G. Cacciatori, Vice-Presidente,]? 

FoU^ 214^. (16 plates); Palermo^ 1872. 


The above contains reports by 
Blasema, Prof. Pietro. Legnazzi, Prof. E. N. 

Cacciatore, Prof. G. Lorenzoni, Dott. G. 


Chianca, Prof. Scotto. 
Coban, Prof. Luigi. 
Costantino, Giuseppe. 
Cultera, Prof. 

De Lisa, Gius^pe. 
Denza, Padre Francesco. 
Donati, Prof. C. B. 
Frisiani, Prof. Paolo. 
Lampedusa, Principe di. 


Maucini, Francesco. 

Muller, Com™. D. E. 

Diamilla. 

Nobile, Prof. A. 

Perrero, Cav. Buffa di. 
Secchi, Prof. Padre Angelo. 
Serpieri, Prof. A. 

Serra, Capitano. 

Ticchini, Prof. P. 


Joynson (John). 

Observations made at Waterloo, near Liverpool. 
Monthly Notices, xxxi., pp, 65-6. 


ladd (W.) 

MS. account,of observations made at San Antonio, 
Spain. 

Vol, ii. of MS, Reports of the 1870 Eclipse 
Expedition, 

Lampedusa (Pxinoipe di). 

Osservazioni del Signor Principe di Lampedusa. 

Rapporti della Commissione Jtalia-na,p. 212. 

Lane (Frol J. Homer). 

See Coast Survey Report 

Langley (Frol S. F.) 

(a) Results of the American Eclipse Expedition of 
Dec. 1870. 

Nature, Vol. m.,pp, 228-9. 

The above contains accounts of observations by 
Langley, Prof. S. P. Ross, Mr. 

Pickering, Prof. E. C. Winlock, Prpf. J. 

Pye, Mr. Young, Prof. C. A. 

{fi) See Coast Survey Report. 


Legnazzi (Frol E. H.) 

Rapporto del Prof. E. N. LiCgnazzi aggiunto al 
R. Osservatorio di Padova. 

Rapporti della Covimimone Italiana, 
pp, 109-17. 

Lesser (E.) 

Beobachtung der Soniienfinsteniiss am 22 Dec-, 1870, 
auf der Stemwarte in Altona. 

Astr. Nachr., Vol, Ixxvii., 91-2. 

Lethbridge (Capt. T. B.) 

MS. account of observation and drawing of corona 
made at Gibraltar. 

Vol, ii. of MS, Reports of the 1870 Eclipse 
Expedition, 

Lewis (W. J.) 

MS. account of observation made at Estepona. 

Vol, ii. of MS, Reports of the 1870 Eclipse 
Expedition. 


Lindsay (Lord). 

(o) Telegram sent to the Astronomer Royal announcing 
the results of the Eclipse observations at Maria 
Louisa, near Cadiz. 

Naltire, Vol.\\\.^p, 171, 


(j8) Ten drawings made by Lord Lindsay’s party stationed 
at the Maria Louisa Observatory, between San Lucar 
and Jerez. 

Vol. iL of MS, Reports of the 1870 Eclipse 
Expedition, 

(7) Account of obseivations made by T^rd Lindsay’s 
party stationed at the Maria Louisa Observatory, 
between San Lucar and Jerez. 

Gibraltar Chronicle for Tuesday, 

Jan., 1871. 

( 5 ) Report of observations, etc., of the Total Eclipse of 
the Sun, taken at “ La Maria Luisa ” Vineyard, 
Cadiz, December 21-2, 1870. 

Monthly Notices, xxxi., pp, 49-60. 

Lockyer (J. Norman). 

(a) Telegmm dated Dec. 22, 1S70, announcing results of 
of Eclipse observations at Catania. 

^ Nature,, Vol. m,,p. 171. 

(jS) Article entitled “The Mediterranean TCclipsc, 1S70.” 

Nature, Vol. iii., pp. 221-4. 

(7) Second article entitled “ The Mediterranean b'.clipsc, 
1870” (small woodcut ofGillman’s corona drawing). 

Nature, Vol. iii.,//. 321-2. 

(S) I^ecture delivered at the Royal Instituti<.>n on the 
Eclipse of 1870. 

Nature, Vol. iv.,//. 230 «////248. 


(e) “ The Sun.” A lecture delivered in the 'Peuvn Hall, 
Manchester. 

%vo^pp. 2e^, Mai?cht\dcr, Feb. 1871. 

Lorenzoni (Dott. G.) 

Rapporto del Dolt. G. Lorenzoni. 

Rapporti della Commissione Italiana, 
fp, 101-6. 


Maodonald (Dr. J. D.) 

MS. account of observation made on bo.ard II.M. 
ship Lord Warden, stationed off Aci Reale, on the 
coast of Sicily. 

Vol. ii. of MS. Reports of the 1870 /Celipse 
Expedition. 

Haolear (Commander J. F.) 

MS. account of observations macle at Cadiz. 

Vol. ii. of MS. Reports of the i<S70 ICelip'^e 
Expedition, 

Hanchester Examiner and Times. 

Article on the Eclipse Expeditions. 

Published Dec, 22, 1870. 


ECanoheater Guardian, 

(a) Paragraph entitled “The Eclipse.” 

Published Jan. i^h, 1S71. 

(^) Paragraph entitled “The Sicilian Ecli])se JCxpedi- 
tion,” containing a letter from Mr. Brothers. 

Published Jan. gth, 1871. 

(7) Article on the loss of Her Majesty's Ship Psye/ie. 
Published Jan. 21, 1871. 

( 5 ) Article on the Recent Solar Eclipse. 

Published Jan. 26th, 1871. 

Etanoini (Franoesoo). 

O-sservazibni del Prof. F. Maucini. 

Rapporti della Commissione Italiana, 
pp. 209-10. 
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Honlton (J. E.) 

MS. account of observations and drawing of corona 
made at a station near San Lucar, Spain. 

VoU ii. of MS. Reports of t/ie 1870 Eclipse 
Expedition, 

UuUer (CoBire. B. E. Biamilla). 

(a) Rapporto dei Signori Ing. Muller e Capitano Serra. 

' Rapporti della Conimissione Italiana^ 
pp, 165-89. 

(jS) Ombres vacillantes observ^es a Terranova (explana¬ 
tory letter addressed to Mr. Ranyard). 

MS, Observations of the Eclipse of\%*jo. 

(7) Sulla Probabile Connessione tra le Edisse del Sole 
ed il Magnetismo terrestre. 

(Estratto dalla Gasctta di Milano), 

127 / 10 , pp, 12, Milano, 1874. 

Naftel (P. J.) 

MS. account of observations made at Jerez. 

Vol, ii. of MS, Rep 07 ‘ts of the iSjo Eclipse 
Expedition, 

** Nature,” 

Article, without signature, entitled **The Eclipse 
Expedition.” 

Nature, Vol, iu.,p, 195. 

Newcomb (Pro£ Simon). 

.See Washington Observations. 

NobUe (Prof. A. ) 

Osservazioni sull’ Edisse Totalc di Sole del 22 
Dicembre, 1870, fatte in Termnova cli Sicilia. 

Rapporti della Com/nissione Jtaliana, 

pp* 121-3. 

Noble (Capt W.) 

MS. account of observations made at Oran. 

Vol, ii. of MS, Reports of the 1870 Eclipse 
Expedition, 

Norman. 

See Coast Survey Report. 

Palagi (Dr. Cay. Alessandro). 

Della Edisse Totalc di Sole del 22 Dicembre, 1870, 
Me/norle delP Accade/nia delle Scienze deW 
Istituto di Bolog/m, Seine iii., To/no i., 
pp, 351-62. 

Parsons (Major B. Mann). 

MS. account of observations made at Gibraltar. 

Vol, ii. of MS, Reports of the 1870 Eclipse 
Expedition, 

Fedler (A.) 

MS. account of observations made at Catania. 

Vol, ii. of MS, Reports of the 1870 Eclipse 
Expedition, 

Peirce (Prof. Benjamin). 

See Coast Survey Report. 

Peirce (Pro! Gbas. S.) 

See Coast Survey Report. 

Peirce (Mrs. Obas. S.) 

See Coast Survey Report. 

Penrose (E. G.) 

MS. Mcount of observations made at Jerez. Drawing 
of thin solar crescent, and water-colour drawing of 
landscape as s^ during totality. 

Vol, il of MS, Reports of the 1870 Eclipse 
Expedition, 

Royal Astron. Soc., Vol. XLI, 


Perrero (Cav. Bnflfa di). Observations of 

Lettera diretta al Prof. A. Serpieri. ^ipse of 1870, 

Rapporti della Co/nmissione Italiana,. 
pp, 205-8. 

Perry (Bev. S. J.) 

(a) MS. account of observations made at San Antonio; 
also an account of the observations of the Cadiz 
detachment of observers. 

Vol. ii. of MS. Reports of the 1870 Eclipse 
Expedition, 

ifi) Solar Eclipse, Dec. 22, 1870, observed at San 
Antonio, near Puerto de Sta. Maria. 

Monthly Notices, xxxl, 62-3. 

Petley (O. N.) 

. Drawings made at Gibraltar. See also Report of 
Capt. Lethbridge. 

P^ol. ii. of MS, Reports of the 1870 Eclipse 
Expedition, 

Pickering (Prof. Edward C.) 

(a) See Coast Survey Report. 

08 ) See Langley (Prof. S. P.) 

Prince (G. L.) 

Observations made at Uckfield. 

Monthly Notices, xxxi., /. 67. 

Proctor (Bicbard A.) 

(a) The Eclipse of last December. Article in the 
Quarterly foiernnl of Stieuce for April, 1871, with 
a large woodcut representing the photographs taken 
at Symeuse and Jeres. 

Quarterly Journal of Science for Ap, 1S7T. 

(j 3 ) On the colour of the moon during the late Eclipse. 

Monthly Notices, xxxl,/. 152. 

Professors of tbe Institute of Gadiz. 

Memoria de las obscrvacioiies verificadas por varies 
Catadinticos del Instituto dc Cadiz unidos a otras 
personas cicnlificas clc esta Capital. 

^vo, Cadiz, 1871. 

Pujazon (Bon Geoilio). 

Analcs del observatorio de Marina de San Fernando 
publicados de orden de la Sujierioridad. 

(Eclipse de Sol de 22 Diciembre, 1870.) 

foL, pp, 22 (three jilates), San Fernando, 

1871. 

Pye (Walter). 

(a) See Coast SuiTcy l^eport. 

(/ 5 ) See Young (Prof. C. A.) 

(7) See Langley (Prof. S. P.) 

Banyard (A. Gowper). 

(a) MS. account of observations made on a hill near 
Villasmunda, Sicily. 

Vol, ii. of MS, Repoits of the 1870 Eclipse 
Expedition, 

03 ) See Auams (PROif. W. G.) 

Bioca (Sig. Yincenzo Saporito). 

La Corona Solare, e I’Eclisse del 22 Dicembre, 1870. 

%vo, Pahr/HO, 1871. 

Boscoe (Pro! B. £.) 

MS. account of observations made at Etna. 

Vol. il of MS. Reports of the iS^o Eclipse 
Expeaition, 

Boss. 

(a) See Coast Survey Report 
ip) See Langley (Prof. S. P.) 
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Observations of 

eclips^fx8;oV Bamuelsoii (Henry). 

•Dec. aa. account of the Eclipse as seen from Villasmunda 

by an unscientific observer (with small map and 
woodcut). 

Nature^ VoL iiL,/^. 310-11. 

(j 3 ) Adams (Prof, W. G.) 

The Saturday Eeview, 

Article entitled ** The Lessons of the Eclipse.” 
Published yan, *jth, 1871. 

Schmidt (Dr. J. E. Julius). 

Meteorologische Beobachtung v^rend der Sonnen- 
finstemiss am 22 Dec., 1870, auf der Stemw. zu 
Athen. 

Asir. Nachn^ VoL lxxvil,_^/. 91-4. 

Schott (Prof. Charles A.) 

See Coast Survey Report. 

Seabroke (G^, H.) 

MS. account of observations and drawing, showing 
position of prominences made at Catania. 

VoL ii. of MS. Reports of the 1870 Eclipse 
Expe^on, 

Seoohi (Padre Ai^elo). 

(a) Rapporto del Prof. P. Angelo Secchi, direttore dell’ 
osservatorio del CoUegio Ro'mano. 

Rapporti della Comniissione /taliana, 
PP- lS-30. 

(fi) Progressadelle cognizioni Solari ottenuto in occasione 
deir Eclisse Solare del 22 Die., 1870. 

Atti delV Accadeniia PottMcia de Nuovi 
Idncei, Sessiau ^th March, 1871. 

(7) Sulla distribuzione delle Protuberanze iutorno al 
disco Solare. 

Atti deir Accademia PonHficia de N-uvvi 
lAncei, iitk fitne and^th July, 1871. 

(8) Note sur I’Eclipse du 1870, ddeembre 22, observde 
a Augusta en Sicile. 

Astr. Nachr., VoL Ixxvii.,//. 159-60. 

(e) Les Eclipses de Soleil d’apr^ un rdeent ouvroge du 
P. Secchi. 

(Extrait des Etudes religieuses, historiques et 
littdraires.) 

ifvo, Paris, 1S70, 20 pp. 

Serpieri (Prof. A.) 

L’Edisse Totale del Sole del 22 Dicembre 1870, 
osservato nell’ estrema Calabria. 

Rapporti della Commissione Italiana, 

pp. 197-203. 

Serra (Capitano). 

Rapporto dei Signori Ing. Muller e Capitano Serm. 

Rapporti della Commission Italiana. 
pp. 165-89. 

Silvestri (Prof) 

MS. account of observations made on Mount Etna. 

VoL ii. of MS. Reports of the 1870 Eclipse 
Expedition. 


Smith (S. G.) 

MS. account of observations and drawing made at 
Gibraltar. 


VoL iltf MS. Reports of the 1870 Eclipse 
Expedition. 


Smith (Warrington W.) 

MS. account of observations and drawing of the 
corona made at Argos. 

VoL ii. of MS. Reports of the 1870 Eclipse 
Expedition. 

The Spectator. 

Article entitled “The Corona Photographed.” 
Published Feb. \%th, 1871. 

Stainer (Lieut. Wm.) 

(a) MS. account of observations made at Estepoiia. 

VoL ii. of MS. Reports of the 1870 Eclipse 
Expedition. 

(j8) Solar Eclipse, Dec. 22, 1870. 

Monthly Notices, xxxi.,/. 62. 

Tacohini (Sig. Agostino). 

Osservazioni suH’Eclisse Totale di Sole del 22 Dicom- 
bre, 1870. 

Rapporti della Commissione Italiana, 

pp. 127-32. 

Tacohini (Prof. Cav. P.) 

(a) Osservazioni eseguite ncl giomo, 22 Dicembre, 1870, 
in Termnova. 

Rappo7li della Commissione Italiana, 

pp. 135-62. 

03 ) Sull’ Eclisse Totale di Sole del 22 IViccmbro, 1870 
(Letteradel Prof. Cav. 1 ‘. Taccliini al Prof. Cav. ( 1 . 
Cacciatore, Direttore del R. OsKcrvatorio di Palcnm>). 
Svo, Rome, 7 pp. 

Talmage (C. S.) 

Observations at Gibraltar. 

Monthly Notices, xxxi,, p. 64. 

Thorpe (Br. T. E.) 

The Sicilian Eclipse hApedition. A h?ciiire 
delivered in the JIall of llic Andersonian Univer¬ 
sity, Glasgow (rcpriiitecl fn>m the OweiCs Colle^ie 
Magazine). 

^o,pp, 16, C/asgimf, March 1S71. 

Toynbee (Capt. Henry). 

MS. account of observations made al San Antonio, 
Spain. 

VoL ii. MS. Reports (f the 1870 Eclipse 
Expedition. 

Tnpman (Captain G. L.) 

See Washington Observations. 

Walker (Lieut. H.) 

Drawing of the corona made .at Clil)r.all,ar. 

VoL ii. MS. Reports of the 1870 Eclipse 
Expedition. 

Washington Observations for 1860.—Appendix I. 

Reports on observations of llie 'I\)lal Solar iCelipse 
of December 22, 1870, condiicUd under the direction 
of Rear-Admiral Ii. F. Sands, U.S.N. 

Washington Goad. /Printing 0 (tice, 1871. 

The above contains reports by 

Eastman, Prof. J. R. pp. 120-31, 

Hall, Prof. Asai)h pj). 25-42. 

Harkness, Prof. William pp. 43-116. 
Newcomb, Prof. Simon pp. 5-24. 

Tupman, Captain G. 1 ^. pp. 117-19, 

Watson (Prof. James C.) 

See Coast Survey Report. 

Weston (Charles H.) 

Observations made at Ensleigh Observatory, T^ns- 
down, near Bath. 

Monthly Notices, xxxi.,//. 70-71, 
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w. r. 

Letter descriiDtive of the passage of the moon across 
sun spots during the Eclipse of 22 Dec,, 1S70 (with 
a woodcut). 

Nature^ VoL hi.,/. 185. 

Winlock (Prof. J.) 

(a) See Coast Survey Report. 

(/ 3 ) See Langley (Prof. S. P.) 

Wynne (Lieut. Warren). 

MS. account of observations made at Gibraltar. 

VoL ii. of MS, Reports of the 1870 Eclipse 
Expedition, 


Young (Prof. C. A.) 

(a) See Coast Survey Report. 

(^) Spectroscopic observations of the American eclipse 
party in S]>ain. 

Nature^ V^ol, iii.,//. 261-2. 

The above contains accounts of observations by 
Mr. Pyc, Prof. C. A. Young, and others, 

(7) Letter to Prof. Morton on the observations of the 
1870 Eclipse. 

8 zto, Reprinted from the Journal of the 
Franklin Institute, 


Observations of 
eclipse of 1870, 
Dec. 39. 


(S) See Langley (Prop. S. P. ) 


Total Eclipse of 1871 , Dec. 


Preliminary Publications. 

Hind (J. B.) 

On the Total Solar Eclipse of 1871, December ii-12. 
Monthly Notices^ xxxi.,//. 247-8. 

Lockyer (L Norman). 

Instructions for observers at the English Govern¬ 
ment Eclipse Expedition, 1871. 

N(tttux\ VoL iv.,/. 516. 

Lorenzoni (Dr. Giuseppe). 

Sull’Iiclisse Totule del Sole dclP ii Dicembre, 1871 
(Calcolo prepaiutorio). 

(Extmeted from Vol. xvi., Serie iii., dogli Atti delP 
Istituto Veneto di Scienze, Lettere eel Arti.) 

%vo, (folding map),//. 31. 

Bagoonatha Chary (Ghintamanny). 

On the Total Eclij^se of the Sun on December the 
iith, 1871, as visible in the Madms rresidency, 
Monthly A^oiices, xxxi., //. 137-46. 

Banyard (A. Cowper). 

(a) Suggestions to ol)sci*vers of the Solar Eclii>se of 
December next. 

A^atnri\ JW, iv.,/. 327. 

(jS) Letter to the Editor of Aatnre suggesting a method 
of observing the extension of the corona with a 
Savart’s polariscoi)e. 

Nature, Vol. iv.,/. 466. 

Stokes (Prof. G. G.) 

Instmctions for observei's at the English Govern¬ 
ment Ecli]'>se Expedition. 

Nature, Vol. v.,//. 18-19. 

Tennant (Lieut.-Col. J. T.) 

(a) On the Solar Eclipse of 1871. 

Monthly Notices, xxix.,//. 284-5. 

(jS) Memorandum on the Total Eclipse of Dec. nth and 
12th,' 1871. 

Nature, Vol.iv., p. 339, See also Vol. iv., 
p. 486. 

Accounts of Observations. 

Annappa ( 0 .) 

See PlLLAY (T. Gopalkristnaii). 

Anonymous. 

MS. notes by two people («<7 places or names of 
observers given). 

MS. Reports of the 1871 Eclipse Expedition. 


I I — 12 . 

Australian Bolipse Expedition. 

The Ilhtst7^ated Sydney Nms, 28tli Feb., 1S72 
(unsigned article). 

Nature, VbLv.,p. 351. 

Babu Bao (B.) 

MS_. account ot observations of the clouds and sky 
during totality (no place given). 

MS. Reports of the 1871 Eclipse Expedition. 

Bossinger (J.) 

The Total Eclipse as seen at Ootacamund. 

Nature, Vol. v., / 300. 

Bergsma. 

(a) Observations de la d(iclinaison magnetique, faites sV 
P>atavia ct d Ihiilcnzorg pendant reclipse de Soldi 
du 12 dec., 1871. 

Comptes Rendus, Ixxiv.,//. 1465-8. 

(/3) See OuDiiMANS (Prof.) 

Broughton (J.) 

See Tennant (Lieut.-Col. J. F.) ( 5 ) 

Davids (W. Bhys). 

MS. account of observations made in India (no 
])lace given). 

MS. Reports of the 1871 Eclipse Expedition. 

Davis (H.) 

T'clegmm to I.,or(l Lindsay announcing photographic 
results. 

Nature, Vol.v., p. 150. 

Dawson (A. B.) 

MS. account of observations made at Kaits (with 
five pencil dmwings of the corona), 

MS. Reports of the 1871 Eclipse Expedition. 

Devappas (Vas.) 

MS. account of observations made at Baikul. 

MS. Reports of the 1871 Eclipse Expedition^ 

Ellery (Bohert J. L. J.) 

Australian preparations for observing the Solar 
Eclipse. 

Nati0v, Vol. V.,/. 205. 

Ferguson (A. It.) 

MS. account of spectroscopic observations made at 
Pulmotte. 

MS. Reports of the l8*il Eclipse Expedition. 
Foenander (F.) 

Four drawings of the corona made at Jaffna. 

MS. Reports of the 1871 Eclipse Expedition. 
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enervations of Fyers (Capt. A, B.) 

Te^a? * (*) MS. account of spectroscopic observations made at 

Jaf&ia. 

MS, Reports of the 1871 Eclipse Expedition, 
(jS) Report on the Eclipse of Dec. 1871. 

Printed Mer from Surveyor-Genered^s 
Office^ Colombo^ ^oth Dec,^ 1871. 

Ombl) (Capt. Alex.) 

MS. account of observations made at Tiincomalie. 

MS, Reports of the 1871 Eclipse Expedition, 
HaimeB (Albert J.) 

MS. account of observations (no place given). 

MS, Reports of the 1871 Eclipse Es^edition, 
Hennessey (J. B. K.) , 

Tennant (Lieut.-Col. J. F.) ( 5 ) 

Herscbel (Capt J.) 

Tennant (Lieut.-Col. J. F.) (8 ) 

Hogg (Capt J. E.) 

MS. account of observations made at JaflEha. 

MS, Reports of the 1871 Eclipse Expedition, 

Holiday (H.) 

MS. account of observations made at Poodoocottah. 
Two water-colour drawings of the corona, and one 
drawing of rays from cusps of solar crescent. 

MS, Reports of the 1871 Eclipse Expedition 

Howes. 

MS. account of observations (no place given). 

MS, Reports of the 1871 Eclipse Expedition, 

Janssen (Br. J.) 

(a) Telegrams announcing the results of his eclipse 
observations. 

Nature^ Vol, v., pp, 150 and 190. 

(fi) Rapport a 1 *Academic relatif a ^observation de 
r^dipse du 12 ddeembre, 1871, observde a Shoolor 
(Indoustan). 

8 vot Paris, Gauthier-Villars, 1873. 

(7) Lettre de M. Janssen a M. le Secretaire perpetuel de 
I’Acaddmie. 

Comptes Rendus, Ixxiv.,//. 107-11. 

( 5 ) Lettre^ sur les consequences principales qu’il pent, 
des aujourd’hui, tirer de ces observations sur I’edipse 
de ddeembre dernier. 

I Comptes Re?tdus, liadv,, pp, 

(e) Lettre adresse a M. le Secretaire perpetueL 
Comptes Rendtes, Ixxiv., p, 514. 

(i*) Letter from M. Janssen to the President of the Royal 
. Astronomical Society. 

Monthly Notkes, xxxii.,;^. 69-70. 

Lang. 

See Oudemans (Prof.) 

Lookyer (J. Noman). 

(q) Artide on the Eclipse Expedition in India, with two 
woodcuts: I. “The Astronomers waiting for ie 
Eclipse;” 2. “The Astronomers’ Bungalow at 
BekuL” 

Illustrated London News, 20th Jan,, 1872. 

(/ 3 ) Short paragraph, “The Edipse Expedition in India,” 
with large woodcut called “ Sketch at BaikuL” 

Illustrated London News, z^ithjan,, 1872. 

(7) Letter (dated Ootacamund) describing his observa¬ 
tions of the recent Eclipse. 

Nature, Vbl, v., pp, 217-19. 


(8) Article on “ The Solar Eclip.se.” 

Nature, Vol, v., pp, 259-60. 

(«) Ad interim report on the results obtained by the 
British Association Eclipse Expedition of 1871. 
Nature, Vol, vi., pp, 336-8. 

(1) Lecture delivered at the Ro3ral Institution on the 
Eclipse Expedition of 1871. 

Nature, Vol, vii., pp, 57 and 92. 

Haolear (Oommander J. P.) 

(a) Letter from Ceylon on the arrangements for the 
Expedition. 

Nature, Vol, v., p, 163. 

(jS) MS. account of spectroscopic observations made at 
Bdkul. 

MS, R^arts of the 1871 Eclipse Expedition, 
(7) Letter dated Jan. 6, 1872, describing his observations 
of the recent Edipse. 

Nature, Vol, v.,//. 219-21. 

ICcIver (Lewis). 

MS. account of observations made in India (no 
place given). 

MS, Reports of thei%*ji Eclipse Expedition, 

Horant (Capt.) 

See Tennant (Lieut.-Col. J. F.) ( 5 ) 

Moseley (E. H.) 

MS. account of spectroscopic observations made at 
Pulmotte. 

MS, Reports of the 1871 Eclipse ExpedUion, 

Hnller (Biamilla). 

Observations relatives a Taction dcs conjonction.s 
^diptiques sur les dements du magnclLsmc terrestre. 
Comptes Rendus, Ixxiv., pp, 199-200. 

“Nature.” 

Short unsigned paramph entitled “The Eclipse 
Observations at BekuP’ (two large woodcuts). 
Nature, Vol,y.,pp, 265-8. 

Nursinga Bow (Ankitam Yeukata). 

Extract from a letter to Dr. Huggins. 

Monthly Notkes, xxxii., pp, 72-3. 

“ Observer.” 

Letters on the Solar Eclipse of Dec. I2ih (i itli a-stro- 
nomically), 1871. 

Observer Press, Colombo, 1872. 

Oudemans (Prof.) 

(a) Tdegram from, announcing the results of his observa¬ 
tions. 

Nature, Vol, v., p, 190. 

[ft) The Total Eclipse in Java (extracted from a letter to 
Mr. Lockyer). 

Nature, Vol. vi.,/. 160. 

The above contaiiis accounts of observations made by 
Mr. Beigsma Mr. I^ng. 

Prof. Oudemans. Dr. Schdfer. 

Paige (G. H.) ( 1 ) 

MS. account of observations (no place given). 

MS, Reports of the 1871 Eclipse ExpedUion, 

Perry (Rev. S, J.) 

Magnetic disturbances during the late Total Eclipse. 
Nature, Vol, v.,/. 269. 

PiJlay (T. Gopalkristnah). 

Annappa ( 0 .) 

MS. account of observations and drawings made at 
Mangalore. 

MS, Reports of the 1871 Eclipse Expedition, 
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Pogpson (Hr. N. B.) 

Telegram to the Astronomer Royal announcing the 
results of his eclipse observations. 

Nature^ Vol. v.,/. 130. 

Pringle (E. H.) 

Drawing of a ]iortion of the corona seen through the 
finder of a six-inch refractor. 

MS, Reports of the 1871 Eclipse Expedition. 

Bagoonatha Chary (C.) 

On the Total Eclipse of the Sun on Dec. iith, 1871, 
as visible in the Madras Presidency. 

Extracted from the Mcrnthly Notices^ 
VoL xxxi., pp. 137-46. 

Bespighi (Prof. L.) 

(a) MS. account (/« FmicJi) of spectroscopic observations 
made at Poodoocottah. 

MS, Reports of the 1871 Eclipse Expedition, 

iP) Account of his observations made at Poodoocottali. 
Nature^ Vol, v.,//. 237-8. 

(7) Osservazione dell’ Eclissc Totale del 12 Dec., 1871, 
a Poodoocottah nell’ Indostan. 

(Estratta dagV atti della Rcale Accadeinia de’ 
Lincei, sessione 4% dell 3 Marzo 1872.) 

4/tf, Rome^ 1872, pp, 23 (one folding plate). 

Banyard (A. Cowper). 

On a remarl«il)le structure visible upon the photo¬ 
graphs of the Eclipse of Dec. 12, 1871. 

Monthly Notices^ xxxiv.,/. 365. 

Bickard (F. H.) 

MS. account of observations made in India (no 
place given), 

MS, Reports of the 1871 Eclipse Expedition, 

Bosario (P. C.) 

MS. account of observations made at Mangalore. 

MS, Reports of the 1871 Eclipse Expedition, 

Bum Bao (Baja). 

MS. account of ol)scrvations made at Ilaikul. 

MS, Reports of the. 1871 Juiipse Expedition, 

Bussell (H. 0.) 

Eclipse of December last, Australian Expedition, 
Monthly Not ices xxxii.,//. 220-21. 

Saxton (Col. Gt. H.) 

.btvTKNNANT (LiKUT.-COL. J, E.) ( 5 ) 

Scheffer (Br.) 

See OUDEMANS (Prof.) 

Secchi (Padre Angelo), 

Suir ultima Eclisse del 12 Dicembre, 1871. 

(Estratto dagli atti dell’ Accademia Pontificia 
denuovi Lincei, anno xxv., sessione 3" del 18 Feb., 
1872.) 

4/<?, Rome^ 1872, pp, 20 (one lithographic 
plate). 


Selhy (General). 

MS. account of observations, and two drawings of Dec!^a? * 
the corona, made at Baikul, 

MS, Reports of the 1871 Eclipse Expedition, 

Taxendle (W.) (1) 

MS- account of observations (no place given). 

MS, Reports of the 1871 Eclipse Expedition. 

Tehhutt (John). 

The Solar Eclipsp of December I2th, 1871. 

Monthly Notices^ xxxii., pp, 243r4. 

Tennant (Iient.-Col. J. T.) 

(a) Telegium to Dr. H^gins announcing the results of 
his eclipse observations. 

Nature, Vol, v,,p, 130. 

03 ) Letter from Col. Tenhant to Dr. Huggins. 

Monthly Notices, xxxii., pp, 70-72. 

(7) Report on observations made by the Government of 
India on the Total Eclipse of Dec. 11-12, 1871 
(abstract). 

Mofvthly Noticed, xxxii., pp, 253-4. 

( 5 ) Report of observations made by order of the Govern¬ 
ment of India on Dec. 11-12, 1871, at Dodabetta, 
near Ootacamund. 

Fol,.^ 23/A (illustrated with photographs), 

Calcutta, 1872. 

The above contains accounts of observations by 
Broughton, Mr. J. Morant, Cant. 

I Icnnessey, Mr. J. B. N. Saxton, Col. G. H. 
llerschcl, Capt. J. Waterhouse, Capt. 

(e) Report on obseiwations of the Total Eclipse of the 
Sun on Dec. I1-12, 1871, matle by order of the 
Government of India, at Dodabetta, near Ootaca¬ 
mund. 

(This is a reprint of ( 5 ) witli additions.) 

Memoirs of the R, A,S., Vol. ilii,,pp, 1-32, 

(with two (piarto mezzotint steel plates 
made from negatives 1, 2, 3, and 4 of the 
D<jdabetta series of photographs). 

Tupman (Capt. G. lyon), 

MS. account of observations made at Jaffna. 

MS. Reports of the 1871 Eclipse Expedition, 

Walhouse (J.) 

MS. account of observations made in India (no 
place given). 

MS. Reports of tlu 1871 Eclipse Expedition, 

Waterhouse (Capt.) 

See Tennant (Lieut.-Coi« J. F.) ( 5 ) 

Winter (G. K) 

Letter to the cfUtor of Nature, entitled “ Radial 
Polarization of the Corona.” 

Nahire, Vol, vi., A 371 * 


Annular Eclipse of 1872 , fune 6 . 


Nursinga Bow (Ankltam Venkata). 

Observations made during the Eclipse of June of 
1872, 

Monthly Notices, xxxii.,//. 329-30. 


Pogson (N. B.) 

Observations made during the Eclipse of June 
1872 (from a letter to the Astronomer Royal). 
Monthly Notices, xxxii., 330 - 3 L 


6 , 
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Total Eclipse of 

Saniabita (Fadie F. Denza). 

Osservazioni della Declinazione Magnetica fatte in 
occasione della Eclisse di Sole del 9*’io Oct, 1874, 
del Aprile a del 29 Settembre, 1875. 

(Estratto dagli atti dell Accademia Pontificia de 
Nuovi Lmceij'ajm. xxix., ses. 7*, 18 July, 1876.) 

4.2 (three plates), 1876. 

Stone (E. f.) 

(a) Observations of the Total Solar Eclipse of April 16, 
1874, at Klipfontein, Namaqualsuid, South. Africa. 


Tb^l Eclipse of 

Loohyer (J. NorznaiL}, 

Sohnflter (Arthur). 

Report on the Total Solar Eclipse of April 6, 1875. 
(Illustrated by five plates and paper prints from en¬ 
larged copies of photographs of the corona). 

PJtU. Trans, fir 1S78, VoL cbux., iV. i., 
/A i39-r54< 


1874 , April 16. 

(Extract from a letter to the Astronomer Royal.) 
Mon^/ily J\/bticds, xx.xiv.f pp. 

(jS) The Total Edipse of the Sun, 1S74, April 16. 

Mem. R. Asir. Soc..^ x\il\pp. 35-57 (one 
lithographic plate). 

The above contains accounts of observations by 
Bright, Mr. H. E. R. Kail, Mr. Henry. 
Degerman, Mr. Orpen, Mr. F. II. S. 

HsJl, Miss Alice; Stone, Mrs. 


1875 , April 6. 

The above contains accounts of obsei-vations by 
Beasley, Mr. Frederick. Mendola, Mr. R. 
Chetochereur, Prince. Ord, Sir Harry St. George. 

Devanndaywoiigse, Prince. Reynolds, Mr. J. 

The King of Siam. Schuster, Dr. A. 

Lott, Mr. Frank Edward. Shore, The lion. H. N. 
Maha Mala, H.R.H. Chau Fa. Tong, Prince. 
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ALPHABETICAL LIST OF PLACES OF OBSERVATION. 

The following list of observing stations and observers is far from complete; but it will, no 
doubt, be useful to the reader in comparing and weighing observations. 

Where the latitude and longitude of an observing station have been specially determined, the 
name of the observer by whom the determination lias been made is given in brackets. 


Aoi I Observers on board II.M.S. Caledonia, 

Bennett, Mr. E. J. Bridge, Commander A. S. 

Aden {MarshagHill\ \ i2°45'47.i"N. ) i 

1868. 1 45" 2' 55" E. 1 Oppolzer.] 

Beale, Lieut. Tide, Dr. B. 

Blurton, Capt. Vogel, Dr II. 

Fritsch, Herr G. Weiss, Dr. Edmund. 

Oppolzer, Dr. Theodor. Zenher, Dr. W. 

Riha, Linienschiirsfalinrichcs, J. 

Agosta. —See Augusta. 

Ali, near Vittoria^ ) 42° 50' N. 

1S60. \ 2° 40' W. 

Chiirton, The Rev. T. T. Perowne, The Rev. J. J. S. 
Churton, Mrs. Petcl, M. Olindo. 

Goodwin, The Rev. II. A, 

Alto d’ Urbaneja, near Pobes^ \ 42° 46' 44" N. 

i860. J 2" 53' 22" W. 

Oom, Lieut. F. A. 

Amurrio, ) 43° 4' N. 
i860. \ 2° 58' W. 

Croudace, Mr. T. V. Vignoles, Mr. C. J. 

Shoolbretl, Mr. J. N. Vignoles, Mr. Henry. 

^^^1870. } ^2" 17' W. I Sometimes written Arcos. 

Gillman, Mr. • Smyth, Mr. Warrington. 

McPherson, Mr. 

Ardwick, near Mawhester^ ) 53" 28' 2175" N. 

1870. j 2" 13' il" W. 

Dancer, Mr. J. B. 

Areta.—Arrana Monte. 

ArraaaMonte,««f;'Z/((7flSsb, f43°io'N.) On Mr. Vignoles* 
i860. t 2°50'W. map written Areta, 

Stronglein, Mr. John, 

Augusta^^^ I 37 ^ K ^ } Sometimes spelt Agosta, 


English Encampnent, 

Adams, Prof. W. G. Clifford, Prof. W. K. 
Bell, Sergeant John. Garam, Sergeant Wm. 

Brett, Mr. J. Jarvis, Sergeant John. 

Buchanan, Sergeant Alex. Muir, Sergeant James. 
Burgoync, Sergeant. Porter, Colonel. 

Bum, Sergeant James. Ring, Sergeant. 

Burton, Mr. C. E. Shepherd, Sergeant Wm. 

Cainpcll, Corporal. 

Italian Observers" Station^ CaMlo di Augnsta. 

Blaserna, Prof. Pietro. Denza, Padre Francesco. 

Cacciatore, Prof. G. Donati, Prof. ,G. B. 

Corallo, Sig. Arciprctc. Pistoia, Capt. 

Cullrera, l*rof. Sccchi, Padre Angelo. 

Do-Lisa, Dr. G. 

Aulezavik Island, ) 50" 47' 49" N, ) Ungava Bay 
i 860 . {64“ [Ashe]. 

Ashe, Lieut. E. D. Smith, Prof. A. W. 

Barnard, Dr. F. A. P. Venable, Prof. C. S. 
Nones, Mr, H. B. 

Avenashy,^^ J 1u; N. J 

Pogsoii, Mr, N. R. 

Avola, ) 36° 54' N. 

1870. 5 15” 8' E. 

Frisiaui, Piof, 

Baikal.—Beknl. 

Banderas, ^lear Bilim, \ 43® 10' N. 
i860. I 2®5o'W. 

Mantesino, Sig. 

Bardstown, {Eenlttcl^) 1 37® 50' N. 

1869. . i85®23'W. 

Peirce, Prof. Charles. Smith, Prof. J. Laurence 
Slialer, Mr. N. S. 

Barram Point {Borfteo)f > 4® 35' N, 

1868. 3ii3®55'E. 
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Boyley, Mr. 

Ellis, Lieut. 

Hennessy, Grovemor Pope. 
O'Connor, Dr. 

Petley, Mr. 


Ray, Lieut 
Reed, Capt. 
Roughton, Mr. 
Wright, Mr. 


Batavia, 7 6®n'o"S. 

1871. J 106® 49' 45" E. 

Bergsma, M. 

\ 5^ 3^'1:} 


Bour, M. 

Girard, M. 
Laussedat, M. A. 

Bath, 7 51® 24'N. 

I.J 2®2I'W. 


Mannheun, M. 
SaJicio, M. 


1861. 


Hardy, Mr. R. W. H. 


BeatULe, • ) 47® i' N. 
i8sr.} 4*S*'E. 

Lion, M. 

Beijapoo|^^ 1 16® N. J SQuaetimes called Bijapoor, 

Chatrey, Prof. Keru Luximon. Tanner, Capt. 
Capt, C. T, 

Bekul, 1 12® I Sometimes written Baikal. 

Molvor, Mr. 
Pringle, Mr. £. H. 
Rum Rao, Raja. 
Selby, General. 
Thomson, Dr. 
Walhouse, Mr. 


1871. 

Baily, Capt. 

Cherry, Mr, 

Christie, Capt. 

Davis, Mr. H. 

Farewell, Colonel. 

Lockyer, Mr. J. Norman. 
Madear, Commander. 

Belfort, ) 47® 36' N.- 
1860./ 6®52'E.* 

Vernier, M. 

BeBanoon, \ 47® 13' N. 

• 1851.1 6®2'E. 


Sire, M, 


Beaana, 7 42® 58' ii'6" N. 
i86o.J 3®S4'W. ’ 

Feamley, Prof. C. Lindhagen, Dr. 

Lindelo^ Dr. 

BoEwarra, (16® 21.2' N. 1 rWeL^s 1 
1868. 18 o® 43 'iS"W.}L^®'^-J 
Macdonald, Major J. 

Bilbao, ) 43® 15' 30" N, 

1860.1 2 ®S 5 ' 7 ''W. 

Gaudi, M. Charles. Lewis, Mr, W. J. 

Professors of the Viscayan Institute. 

Bintensorg (yava )^) 6® 35' 45" S. 

) 106® 47' 22" E. 


1871. 
Lang, Mr. 


Bishop’s Observatory (JLondon)^ 
i860. 


Hind, Mr. J. R. 


Bloomington, 


1869.} i 


39® 45 ' N. 

■92®43'W. 

Jackman, Mr. Jolm A, 
Pierce, Mr. J. M. 


Warner, Mr. Joseph B. 


Bombay iyuat)^ 7 18° 56' 14" N. 

7 0ct, 1847.5 72°S2 'o‘7"E. 

Jacob, Captain. 

Boonesboro', Toone County, Iowa,) 42® 3*4' N. 

1869. 176° 21^30" 

Paine, Mr. R. T. 

Brentwood {Essex\ \ Si® 37' N. 

Mardi, 1858. } o® 12 E. 


W. 


Smyth, Prof.. C. Piazzi. 


Bristol 7 

1869. S 


j6® 35 ' 49 - 10 ". 
82® II' 13". 


Allen, Mr. Ohorles J. 

Cutts, General Richard D. 
Mosman, Mr. 

Briviesca, ) 42® 33*3' N, 
i86o.f 3°2o'W. 
d'Abbadie, M. Antoine. 

Burat, M. 

Lespiault, M. 

Otano, M. 

Bruxelles, ) 50® 51' N. 

1860.; 4"2i'E. 

Quetelet, Prof. E, 

Bne, Island of ,) 61® 9' 42" N. 

1851. j 4® 21' E. 

Anderson, Capt. 

Robinson, Dr. 

Smyth, Prof. Piazzi. 

Burgos, 1 42® 21' N. 
i860.) 3® 43' W. 

Janson, Mr. T. C. 

Burlington, 1 49° 48' 17" N. 

1869.1 pi** 4'w. 

Gould, Dr. B. A. 

Kendall, Mr. O. H. 

Mahoney, Mr. J. 

Mayer, I?rof. A. M. 

Cadiz, I Antonio. 


Perkins, Mr. F. W. 
Walthall, Mr. Thomas D. 


Petit, M. 
Prazmowski, M. 
Rechienski, M. 


Stephenson, Mr. Alan. 
Urquhart, Mr. Commissioner. 


Phillips, Mr. II. C. 
Rock, Mr. Miles. 
Willard, Mr. O. II. 
Young, Prof, C. A. 


1870. 

uar, 

1851. 


Calmar, ) 56® 40/ N. 
“ I.J 16® 


Scheffer, Dr. 


'20'E. 

Olufsen, Prof. 

Cammesa, ) 42° 46' N. 

1860.1 4 “i 2 'W. 

Breen, Mr. Wray, Mr. Wm. 

Buckingham, Mr, J, 



Alphabetical List of Places of Observation. 


761 


Cantabria, Hill 0^ 7 uar Logrono ,) 42^ 27' N. 

i860. 1 2° 30' W. 

Peny, Mr. J. G. Pole, Prof. William. 

Carlentini {Sicily)^ 1 37® 14' N. 

1870. j 15° l' Br 


Wi 


'atson, Prof. J. C. 


Garlsten, 

1851 


I 57 ° 53; 47 " N. 
.J 12° 51' 


Agardh, Ilerr J. M. 


Castellon de la Plana, ) 39° 57' N. 

i 860. } o® 4' W. 

In a garden near the Town and by the Sea. 

Arndt, I-Ierr. Lament, Dr. J. 

Bremiker, Dr. C. 

In the Tower of the Cathedral, 

Feilitzsch, Baron von. Rumker, Herr G. 

Legrand, M. J. N. Wolff, M. 

Convent of San Francisco, 

Planlamour, Prof. 

Catania, 1 37° 30' 13*4" N. 

1870. j 15® 5' 23" E. 

English Pa7'ty, 

Gumming, Mr. Scabroke, Mr, 

Lockyer, Mr. J. Norman. Thorpe, Dr. 

Lockyer, Mrs. Vignoles, sen., Mr. 

Pedler, Mr. Vignoles, jun., Mr. 

American Party, 

Lane, Prof, J. Homer, Schott, Prof, Chas. A^ 

Catania (ficar '),) 

1870. J 
Peirce, Prof. Chas. S. 


San Giuliano Villa, 

Peirce, Mrs. Chas. S. 


Cedar Falls, Iowa, 1 42® 32' 32*3" N. 

1869. J 92° 26' 42" W. 

Andei'soii, Mr. W, J. Stanley, Mr. J. II. 

Horr, Dr. Asa. Wormold, Mr. W. W. 

Horr, Mr, E. W. 

Cherokee, Iowa,) 42® 46' 26" N. 

1869. } 95® 38' W. 

Blickensclcrfcr, jun., Mr. J. 

Cherry Creek, mar Denver^ Colorado^ 

1878. 

Prof, Yoim^s Party, 


Anderson, Mr. 
Bennett, Mr. 
Brackett, Dr. 
Brackett, Mrs. 
Galley, Mr. 
Libbey, Mr, 
McDonald, Mr. 


McNeill, Mr. 
Ranyard, Mr. A. C. 
Rockwood, Prof. 
Smith, Mr. 

Young, Prof. C. A. 
Young, jun., Mr, C. 


59 ® 54' 5 " N. 
10® 43' 28" E. 


Christiania, ) 

18S1J 

Bennett, Mr. Raon, Lieut 

Dunkin, Mr. E. Snow, Mr. Robert. 

Langberg, Prof, 

Royal Astron. Soc., Vol. 5GL,I. 


Christianstadt,) 56 4' N. 

1851. ji4°io'E. 

Humphreys, Mr. George. Silverstolpe, Colonel. 
Miland, Mr. John. 

Colohagna^^ | Name of a Faim near Santiago. 

Grosch, Herr L. Vidal, Lieut. 

Vergara, Herr. 

Cremano {piear Naples)^ 

1851. 

Dembowski, Baron H. 

Dantzig, ) 54° 20' 58" N. 

28 July, 1851.) i8® 40' 15" E. 

Goujon, M, Mauvais, M. 


Denver (Capitol fftlly near)j 
1878. 

Colbert, Prof. Elias. 
Easterday, Prof. 

Hale, Prof. 


39°44'20''N. [Hough.] 
i*^ 54“ 48*3® W. of 

Washington, 


Hough, Prof. G. W. 
Swift, Prof. Lewis. 
Thomas, Mr. Alfred C. 


Denver, 

1878.- 

Hubbard, Mr. Cyril. Lodcr, Mrs. 

Lodcr, Mr. Edmund. 


Denver (mar), 

1878. 

Penrose, Mr, F. Cranmer. 

Denver (mm-), 

1878. 

Miss Mitchells PaHy, ‘ 

Abbott, Miss E. O. Kendall, Miss P. M. 

Culbertson, Miss E. Marsh, Miss C. W. 

Harrison, Miss C. Mitchell, Miss Maria. 


Desierto de las Palmas ) 40° 5' N. 
i860. J o® o' 


Aguilar, Don Antonio, 
d’Aguilar, Sig. Gaetano. 
Alcover, Sig. 

Barreda, Prof, 

Botclla, Sig. 


Cepeda, M. 
Monpeiisier, Duke of, 
Monserrat, Prof. 
Secchi, Padre A. 
Venadcr, Prof. 


Des Heines, ) 
1869. J 


41° 35 ' 32" N. 

93" 37' «s''w. 

p7of, Ilarknesd Staiion, 

Brennan. Harkness, Prof. Wm. 

Curtis, Dr. Le Merle, Mr, A. E. 

Eastman, Prof. J. R. 


Des Heines, ) 
1869.J 


41" 35'02-69" N. 

93° 3/ 17" W. 


Prof, Hilgardls Staiion, 

Cecil, Lord SackviUe Arthur. Hxlgard, Dr. T. C. 
Goodfellow, Mr. Edward., Lane, Mr. J. Homer. 


Hilgard, Prof. J. E. 


96 
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Ses Moines, ‘ 1 41® 35' 4" N. 

1869.) 93° 3/ 12'" W. 

Sinion Newcomb's Station. 

Armstrong, Mr. Nesycomb, Prof. Simon. 

, Fraser, Prof. John. 

Digne, 1 44° 5'K 
1842.) 6® 15' E. 

Bouvard, M. Eugene. 

Bodahetta, ) ii® 24' N. 

1871. J 76® 43' E. 

Broughton, Mr. J. Saacton, ColoneL 

Hennessey, Mr. J. B. N. Tennant, Lieut.-C6l. J. F. 
Morant, Capt. Waterhouse, Capt. 

Bongolah (Nubia\ 19® 12^ 41'' N. 
i860. 28® o'30" E. 

Bey, Mahmoud. Al-Soubki, Ahmed-EfFendi-, 

Ibrahim, Hussein-Eflfendi-. 

BxSbah, 

1851. J io*37 'E, 


iS 9 >;N. 

J io*37'E. 

Biddulph, Captain. 


Fison, Mr. F. W. 
Gordon, Mr, J, E. H. 
Lewis, Mr. W. J. 


HewHa. 

Estepona, ) 36® 25' N, 

1870.} 5" 8'W. 

Anson, Mr. J. H. 

Beasley, Mr. 

Buckingham, Mr. J. 

Carpmael, Mr. Chas. 

Etna, ) 37: 37 'N. 

1870.3 IS 5 E. 

Abbott, General Henry L, Peters, Dr. C. H. F. 
Bowen, Mr. E. E. Roscoe, Prof. H. E. 

Darwin, Mr. Geo. H. Silvestri, Prof. 

Harris, Mr. Vogel, Dr. 

Ealmonth (JCmtuckyW 38° 40' 37*39" N. 

1869. 3 84° 17' 20'^ W. 


Johnson, Mr, B. 

Lee, Judge. 

Murphy, Mrs. 

Scott, Mr. 

Searle, Mr. Arthur.. 
Wandelohr, Mr. C. A. 
West, Mr. 

Yelton, Mr. D. 


Arnold, Capt. W, E. 

Arnold, Mrs. 

Barbour, Dr. 

Clarke, Mr. A. R. 

Cooper, Mr. W. G. 

Crozer, Capt. W. C. 

Grant, Mr. R. W. 

Hudnall, Judge. 

Ireland, Mr. W. W. 

Fiagaxd Island,) 47®7i'N. 
i860. 3 122® 42" W. 

Parsons, Capt. Kichards, Capt, 

riume CMbnte Calvario)^ \ 45® 20' 6 '^ N. 

1842, S 14® 26' 36" E, 

Mikocz, Prof. G. A. 

Fleet Street {Looiiion)^ 

March, 1858I 

Simms, jun,, Mr. W. 


Franenberg, ) 54° 22' N. 

1851.3 19° 41' E. 

Brunnow, Dr. F. Galle, Dr. J. G. 

Feldt, Dr. L. Wolfers, Dr. 

Frederiksvoem, ) 58® 59' 33*0" N. ) Sometimes called 

1851. ) 10® 3' 52" E. 3 Frediichsvaam. 

d’AlJbadie, M. Antoine. Hagerup, Lieut. 

Adams, Prof. J. C. Liveing, Prof. 

Andrewes, Capt. Riis, M. 

Broch, M. Stephenson, Mr. R. 

^hiente del .Har, near Santander^ Spain, 

Almond, Mr. W. R. Lowe, Mr. E. J. 

Ellis, Mr, H. S. Morley, Mr. S. 

Fyldpaa, ) 59® 20' N. 

1851. J 10® 20' E. 

Jackson, Mr. Stephen. King, Mr. 

Gibraltar, )36®8'N. 

1870.1 5®2p'W. 

Abbatt, Mr. R. Smith, Mr. S. G. 

Goodwin, Corporal. Talmage, Mr. C. G. 

Lethbridge, Capt, T. B. Watkin, Lieut. H. 

Parsons, Capt. "Wynne, Lieut.- W. 

Petley, Mr. W. 

Gibraltar, {riear') ) cf ) 

Buena Vista, [ ^ 43 ^ / ^-pYof, Newcomb.] 

1870. 3 5 20 

Newcomb, Prof. Simon. Sprague, Mr. 

Newcomb, Mrs. 

Girgenti, ) 37° 25' N. 

1870, J 13*^35' E. 

Maucini, Prof. Francesco, 

Goree ( IV, Coast of Africa)^ 1 14° 40' S. 

1861. Jl7®22'W. 

Dutailles, M. Poulain, M. 

Goroutalo, ) 0° 29' 41" N. 

1868.3 123° 2' 30" E. 

Riedel, M. 

GSttenburg, 1 57° 42' 6’2" N. 1 Sometimes written 

1851.3 II® 57' 45" E. ) Gbteborg. 

Petterssen, Lieut. C. A. 

j S 7 : 4 |:s 8 ;; N. j ^ 

Swan, Mr, William. 

Gb’ttenburg {GotJia Kellare Hotel)^ 

1851. 

Aidie, Mr, John. Chevallier, Rev. Temple, 

Guardia, 1 42® 34' N. 
i860.} 2® 34' W. 

See La Guardia. 


GujfuU (^near Orduna), 
i860. 

Pritebard, Rev. Prof. Wright, Mr. John. 
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Gtmtoor, ) 16° 17' 29*23" N. 

1868. j 80° 24' 40" E. 

Branfill, Capt. Tennant, Lieut.-Colonel J. F. 

Phillips, Sergeant. 

Qnntoor {near\ 

1868. 

Janssen, Dr. Jules. 

Haddenham, ) 

March, 1858. J 

Dawes, Tlie Rev. W. R. 


Haddenham, \ 52° 23' N. 
i860. J 0° 10' E. 

Dawes, The Rev. W. R. 


Hanover College 

1869. 

Allison, Mr. E. II. 
Archibald, Mr. G. D. 
Bean, Mr. G. W. 
Eastman, Mr. J. C. 
Gill, Mr. Hebcr. 


Miilvey, Mr. O. 
Thomson, Mr. J. H. 
Thomson, Mr. S. -H. 
Wiley, Mr. II. W. 


Hardingham {^NorfolU)^ 

March, 1858. 

Paroissien, The Rev. Challis. 


Helsingborg, | 56® 4' N. 

1851,)’ 12® 45 ' 

Blackwood, Capt. F. P. Goodcnough, Lieut, 

Herona (///// adove ),) 42° 46' 35" N. 
i860. ) 2® 53' 12" W. 

Airy, Sir G. B. Airy, Mr. W. 

Aiiy, Lady. Stead, Mr. 

Airy, Miss. 

Hestra (vSVm/tvO* 1 57" 8' N. 

1851. j‘ 

llloomstrand, Herr Fr. Th. 


Hingolee, ) iq'" 43' 12" N. 

1847. f 77 "/ 5 " E. 

Lysaght, Major. 


JaflEua, 1 9® 43' N. 

1871.)' 80® 10' E. 

Dawson, Mr. A. R. 
Fociiander, Mr. Francis. 
P'yers, Capt. A. B. 

Hall, Mr. 

Hogg, Capt. J. R. 
Lecmbruggen, Mr. 


Lewis, Mr. J. W. 
Pargiter, Mr. 

Temple, Mr. 

Tupinan, Major G. L, 
Vine, Mr. 

Withers, Mr. 


Jamkandi, \ 16° 30' 2" N.) 
1868. f 75° 20' E. J 
Campbell, Lieut. 


[Weiss.] 

I-Iersdiel, Lieut. John, 


JejBferson City (^lowa ),) 38® 36' N. 

1869. f 92° 13' W. 

Ashe, Commander E. D. Falconer, Mr. Alex. Pytt. 
Douglas, Mr. Vail, Mr, Hugh D. 


Jerez de la Frontera, 1 36° 43' 56" N. | 

1870. ] 6 10'8" W. f 


Abbay, Rev. R. 
Clark, Mr. A. 

Dean, Mr. G. W, 
Ernst, Capt. 
Gannett, Mr. 
Gordon, Mr. J. C. 
Langley, Prof. S. P. 
Naftel, Mr. P. J. 


Also spelt Xerez. 

Norman, Mr. 

Penrose, Mr. F. C. 
Pickering, Prof. E. C. 
Pye, Mr. 

Ross, Mr. 

Willard, Mr. 

Winlock, Prof. J. 
Young, Prof. C. A. 


Jerez de la Frontera (near). 

See Maria Louisa Observatory. 


Iowa, 

1869. 


I 40" 57 ' N. 

] 91° 38' W. 

Gould, Prof. B, A. 


Iowa Pleasant), j 

Inch Bonney, ttear yedburgh ^) 55° 27' 30" N. 

1836. ] 2® 33' W. 

Baily, Mr. Francis. 

Ipswich, 1 s2°4'N. 

Marcia 1858. J 1° 8' E. 

Stuart, Mr. C. 

Kaitfl, ) 9°43'N. 

1871. j 80° 20' E. 

Dawson, Mr. A. R. 

Xew Observatory, 

1870. 

Whipple, Mr, G. M. 

Klipfontein.) 29° 14' S. 

j 17 40' E. 

Hall, Miss Alice. Hall, Mr. Henry. 

Kohklnx, Alaska,) 59 23' 41.6" N. 

1869. J 135" 58' 12" W. 

Davidson, Mr. George. Throckmorton, Mr. 

Seward, Governor Wm. II. 

Konigsberg, 1 54° 42' N, 

1851. J 20° 31' E. 

d'Arrest, Dr. H. L. Marth, Mr. A. 

Busch, Dr. A. L. Wiehmann, Dr. 

Kropp (in Sre/eden)^ | 56" 5' 45" N. 

1851. J 12® 49' 38" E. 

Good, Mr. J. W. 


La Guardia (Hill o /)^) 42“ 34' N, 
i860. J 2‘’34'W. 

Atwood, Rev. H. S. Gray, Rev. C. 

Gallon, Mr. F. 

Lambessa, ) 35° 29' N. 
i860. J 6° 22' E. 

Bulard, M. C. 

Lawoengan Island {PeJ>J>er J 3 ay, yava)^ 

1871. 

Oudemans, Prof. 
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Lay000k Abliay ( Wilts) ^ 

March, 1858. 

Smith, Mr. J. D, 

Xilla Edet, 1 58° / N. 

1851. j 12° 8' E; 

Bond, Mr, G. P. Mygind, Mr. S. 

Carrington, Mr. R. C. Svangren, Mr. L. 

lipessk, 1 52° 36'43" N. 

1842. J 37" 35" 30" E. 

Schidlowsky, M. Struve, M. Otto. 

Llodio {Mmte Arrand)^ 1 43° / N. 
i860. I 2® so' W. 

Murray, Mr. E. W. Strouglein, Mr. John, 

Rubenach, Mr. John. 

Lodi, \ 45® 19' N. 

1842.3 9® 30' E. 

Piola, M. 

Logprono (mil of Cantabria^ near)f 
i860. 

Perry, Mr. J. G. Pole, Prof. Wm. 

Lomsa, } 53® 10' N. 

1851. j 22® 15' E. 

Alexandrovncz, Herr. 

DoUen, Heir. W. 

Fuss, Herr Edward. 

Manantoddy, ) ii® 48' N, 

1871.1 76® 4' E. 

Abbay, Rev. R. Friswell, Mr. 

Mangalore, 1 12® 52' N. 

1871.1 74* 54' E. 

Annappa, O. Rosario, Mr. P. C. 

Pillay, T. Gopalkristnah. 

Mantawaln KiM, ] 0/^7 

(.Islanti m the Gut/ of Gonmtalo,') [ ®o ^3 

1868 ) ‘*3 4 40 -ii* 

Anson, Lieut. Chas. Vernon. Oudemans, Dr. 
BuUodc, Capt. C. M. Ricart, Padre Juan. 

Clapp, Lieut. E. S. Ross, Lieut. Andrew. 

Fauro, Padre. Ross, Mr. Thos. R. J. 

Montealto, Dr. Geo. Sutton, Mr. Fred. Wm. 

Nouvell, Padre Santiago. Tirffey, Mr, H. 

Maria Lonisa Observatory, ) -o «, 

{Between San Lucar and Jerez^) I 3 °^ 3 ° N. 

1870. ] o 12 W. 

Lord JUndsafs party. 

Becker, Mr. C. Lasselatta, Sefi. Aurelio. 

Brogi, Sefi. Lindsay, Lord. 

Browne, Lieut. Alex. B. Pitman, Mr, 

Campbell, Mr. Chas. Reade, Mr. 

Davis, Mr. H, Rogers, Mr. 

Gonzales, Sefi. Scott, Mr. 

Greaves, R. N., Lieut ThuiUier,Sefi.Adolphus. 

Hood, Mr. Thuillier, Sefi'. Edward. 

Iglesius, Don Jose. Winson, Adr. 


Marienburg, ) 54® 2' N. 

1851.3 19 2' E. 

Talbot, Mr. H. F. 

Marseille, US® 16'N. 

1842.? 5®23'E. 

VaJez, M. 

Hasnlipatam, 1 16° ii' 33" N. 

1868. [81® 12'15" E. 

Pogson, Mr. N. R. Walker, Mr. C. J. 

Sharp, Rev. John. Winter, Mr. G. K. 

Mattoon (Illinois), ) 39® 29' 10-2" N. 

1869. J88®23'7"W. 

Bostwick, Mr. C. B. Marshall, Rev. C. H. 
Easterday, Prof. L. M, F. Murray, Prof. David. 

. Hill, President Thos. Simons, Mr. Thos. 
Hough, Prof. G. W. Smith, Prof. F. PI. 
House, Mr. J. C. Swift, Mr. Lewis. 

Keifer, General J. W. Twining, Prof. 

Milan, US“2S'N. 

1842.3 9® 10' E. 

de Br^ra, M. Kuhn, Lieut. 

Carlini, Prof. Magrini, Prof. Luigi. 

Huyn, Capitaine Comte. Majocchi, M. 

Milan, ) 

1860.3 

Burzctti, Sig. Dembowski, ] 5 aron TI. 

Miranda de Ebro, (Photo^aphic station near,') 
i860. 

See Eivabellosa, Mr. De la Rue’s station. 

Miranda de Ebro (a Hill near),] 42® 43' N. 
i860. f 2° 59' W. 

Beck, Mr. Joseph, Preston, Mr. 

Beck, Mr. Walter. Roberts, Mr. Joshna R. 

Bonomi, Mr. J. Weed on, Mr. P\ M. 

Montpellier, ) 43° 35' N. 

1842.} 3°52'E. 

Delessert, M. B. Petit, M. 

Delilc, M. 

Mount Pleasant {Iowa), ) 40® 47' N. 

1869, ] 91" 31' W. 

Carbutt, Mr. John. Pickering, Prof. K. C- 

Clifford, Mr. H. W. Ranger, Mr. W. V. 

Cremer, Mr. James. Watson, Prof. J. C. 
Leisenring, Mr. Wilson, Mr. E. L. 

Morton, Prof. Henry. 

Mnlwar, 1 16® 34' 40*0" ± i *6" N. 

1868. f 75® 49' IS"E. 

Engelmann, Dr. R. Spbrer, Prof. 

Koppe, Herr C. Tietjen, Dr. F, 

Farbomie, 1 43® 10' N. 
i^, 3 3® O' E. 

Boisgiiaud, M. Plnaud, M. 


Struve, M. Carl. 
Struve, M. Otto. 
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IT ew An)aiiy (Jndmtd )^) 
1869. J 
Aycrigg, Col. Benj. 
Campbell, Prof. 
Crosier, Dr. 
Matthews, Mr. 


38° 20' N. 

85° so' W. 

Reid, Mr. 

Russell, Mr. L. 
Smith, Mr. Geo. M. 
Wilson, Mr. 


N'ice, 

1861. 


1 


43'42'N. 
7® 18' E. 


Talmage, Mr. C. G. 


*^*^185.. 11° % w.} 

Bayma, Prof. 


Oakland 37°2' 29*80" N- 

1869. I 86® IS' 18" W. 

de Brie, Mr. Strange, Mr. 

Langley, Prof. S. P. W'ilder, Mr. Graham. 

Ocucaje {futar Pisco, Pent ),) 14° 21' 21" S. 

1853. J 22’" 12*78'* E. of Santiago. 

Lii*a, M. Moesta, Don Carlos. 

Ofen, 1 47® 29' lo" N. 

1842.} 19® 3' 3" E. 

Mayer, Dr. 

Ogdenshurg (A 7 . K), | 44° 31*3' N. 

26 May, 1854. j 7S° 30' 30" W. 

Alexander, Prof. Stephen. Strong, Mr, R. M. 
Gibson, Mr. W. J. 

Ohnos {Perti), Station may ,) 6® o' 2" S. 

1853. J 79° 43' 53-4'' w. 

Gilliss, Lieut. J. M. 

Ootacamund, ) 11° 24'N. I n i « 4. , 

1871.) 76® 47' E. j called Ootakamnnd. 

Bocsiiigcr, Mr. J. 

Oran, 

1870. 5 o''4o' W. 

Carpenter, Mr. J. 

Collins, Major. 

Crookes, Mr, Wni. 

Ilowlctl, Tlie Rev. P\ 

Huggins, Dr. William. 

Noble, Capl. Wm. 

Oiniiianncy, Admiral ErasmiLs. 

Ommanney, Lieut. Montague. 

Oran {>tcar\ 

1S70. 

Tyndall, Prof. J. 

Orduna [a Hill aiovc), \ 42® 59' N. 
i860. ] 2®58'W. 

Grcenbank, Mr. Henry. Reynolds, Mr. R. 
Mathews, Mr. H. M. Simon, Mr, F. 

Pamlcr, Mr. Thos. 


Oropesa (Cafie), \ 40® 7' N. 
i860. J o®6'E. 

Capello, M. Ribciro, M. 

Marquis, M. Souza, Dr. 


Osealousa, 

1S69. 

Gutnmery, Prof. S. G. McClune, Prof. James. 
2' N 

93 ° 23' W. 

Himes, Prof. Chas. F. 


Ottumwa (Jima), \ 41® 
1869. j 93® 


Alexander, Prof. 
Baker, Mr. W. J. 
Browne, Mr. J. C. 

Padua, ) 45° 14' N. 
1842. ] 11° 56' E. 

Biela, Capt. 
‘Conti, M. 

PaxLcerbo, 
i860. 


Moelling, Mr. E. 
Zentmayer, Mr. J. 


Pietropoli, Dr. 
Santini, M. 


1*? 


39'N. 

5' W. 


Chevallier, The Rev. Temple. Wilson, Mr. J. M. 

Paramagira, ) 25® 30' 33*24" S. 

i8s8. ] 4 S° 26' 58-59" W. 
d*Azambiija, M. 

Bamuiia, Capt. Brasalio da Silva. 

Coelho, Lieut. J. Francisco. 

Galviio, Capt. Rulino Eneas Gustavo. 

Lials, Dr. Em. 

do Mello, M. Antonio Mausel (Direct. dePObserv.) 
Numes, Capt. Francisco Duart. 

Pavia, ) 45° iC' N. 

1842.3 9® 2' E. 

Daily, Mr. Francis. 


Pena Cerrada, 
i860. 


.1 


42°38'N. 
2 ®4o'W. 


Grant, Prof. R. 

Jacob, Capt. W, S. 

Peua de Castilla {mar Santatkicr), 
iS6o. 

Heath, Mr. R. F. 


McTaggart, Dr. 


Perpignan, | 42® 41' 43" N. 

1842.) 2° 51'50" E. 

I-Jingicr, M. 
Mauvais, M. Victor. 
Maycttc, M. 


do Birto, Capt, C. R. 


Stnivc, M. Otto. 

Pobes (///// of Sta. Marina, mar), \ 42® 47' 12" N. 

i860, ] 2® 56'12" W. 

Weiler, Herr C. Winnecke, Dr. A. 

Poodooootta, \ 10® 25' N, 

1871. J 79® 15' E. 

, Holiday, Mr. IL Respighi, Prof. L. 




Arago, M. F. 
l^-auvellc, M. 
jaubert, M. 


Pinheiros, 1 25® 31' S. 
1858.3 4^5° 26'W. 
Aranjo, M. F. G. 

Pisco .—See Ocucaje. 

Pobes, 1 42° 48' 2*3" N. 
i86o.f 2®S7'48-8"W. 
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Puerto de Sta. Maria,) 36® 38' N. 

187a f 6® Id W. 

Hammond, Mr. B. £. 

Pulmotte, 1 9° 12’ N, 

1871 .1 80® 51' E. 

Ferguson, Mr. M. Moseley, Mr. H. N. 

BoBvelsberg, mar Engdholm^ \ 

1851. J 

Dawes, Rev. W. R. Hind, Mr. J. R. 

Basteaburg, ) 54° 4' 557" N. 

1851. J 21® 24' E. 

Billerbeck, Herr A. Thiel, Herr. 

Jaensch, Herr. Thonnann, Herr F. 

Techow, Herr. Schmidt, Dr. Julius, 

Bawlins (Wyoming Terri^ofy ),) 

1878. I 

JDr. Draper^s Party, 

Barber, Prof. Edison, Mr. 

Draper, Dr, H. Lockyer, Mr. J. N. 

Draper, Mrs. Morton, Prof. 

Christiania. 

Krag, Lieutenant. 

Biyabellosa, \ 42® 43' 24" N. 

i860.1 2®S5'20"W. 

De La Rue, Mr. "Warren. 
Downes, Mr, . 

Reynolds, Mr. 


Littrow, Dr. C. L. von, 
Scina, Prof. Ragond-. 


Largeteau, M. 

Saint Louis (^MEssouri^ 1 38® 38' 03’2" N. 

1869. J 90° 12' 14" W. 

Cobb, Mr. Pitzman, Major J, 

Eimbech, Prof. Wm. Rodgers, Mr. W. H. 

McMath, Mr. Soldan, Mr, 

Saint Louis (Senegal ),) 16® d N. 
i86i. J 16® 32' W. 

French officers. 

San Antonio, ) 36° 37' 14" N. 

1870. J 6®n'i3"W. 

Browne, Mr. F. H. Madear, Commander, 
Hostage, Mr. Perry, Rev. S. J. 

Hudson, Mr. W. H. H. Toynbee, Captain H. 
Ladd, Mr. W. 

San Lorenzo {Mountain | 42® 20' N. 
near Ezcaray\ i860. J 3® 2' W. 

Foot, Mr. George. James, Mr. G. H. 
Gervey, Mr. G. E. Winter, Mr. R. 


Beck, Mr. E. 
Beckley, Mr. 
Clark, Mr. S. 

Bixthoft, 

1851 
Busch, Dr. 
Feamley, Prof. C. 
Koch, Herr Hugo. 


IS 4 ‘* 49 ' S3"N. 
J i8:3S' 15 " E. 


Salon, 

1842. 


4 


43 ° 38' N. 
5 ® 8'E. 


Attenoux, M. Auguste. 


San Lucar de Barrameda,) 36® 40' N. 

1870. J 6® 23' W. 

Baynes, Mr. Moulton, Mr. J. F. 

Marquez, Senor Sanchez. 

Santander {near '),) 43° 26' N. 
i860. J 3®4i'W. 

Hobbes, Mr. R. J. Thompson, Commander. 


Seyne, \ 44® 21' N. 

1842. J 6® 24' E. 

Savourin, M. 


Shelbyville, ) 38° 12'45*36" N. 
1869.} 8s® 13' 22" W. 


Agnew, Mr. F. H. 
Blake, jun., Mr. F. 
Bowditch, Mr. J. I. 
Clark, Mr. Alvan G. 
Clark, Mr. George D. 
Dean, Mr. G. W. 
Dixweli, Mr. J. J, 
Prendergast, Mr. John. 


Peirce, Prof. B. 

Searle, Mr. G. M. 
Seymour, Prof. C. B. 
Stevens, Mr. Albert. 
Tevis, Mr. R. C. 
Whipple, Mr. J. A. 
Williams, Mr. 

Winlock, Prof. Joseph. 


Sholoor {India), \ 11° 27*8' N. 

1871. J 76® 42'45" E. 

Janssen, Dr. Jules. 


Sidney, [ 

1857 J 


151® IS' E. 


Clarke, Rev. W. B. 


Sierra de Tolono {Pena Cerradd ),) 42® 38' N. 

i860. j 2® 40' W. 

Grant, Prof. R. McTaggart, Dr. 

Jacob, Capt. W. S. 


Sioux County {Icam ),) 42® 34' N. 

1869. ) 96® 15' w. 

Abbe, Prof. Cleveland. Gilman, Mr. W. S. 


Springfield (Illinois), ] 39® 49' 02-50" N. 
1869. j’ 89® 38' 24" W. 


Aycrigg, Mr. Benjamin. 
Black, Mr. J. W. 

Carter, Mr. George T. 
Dudley, Mr. Timothy, 
Fay, Mr. C. N. 
Fitzgerald, Mr. R. 
Goodfellow, Mr. 
Jackman, Mr, 

McLeod, Mr. R. A. 


Meek, Mr. F. B. 
Montague, Mr. W. P. 
Peirce, Prof. C. S. 
Pourtales, Mr. L. F. 
Schott, Mr. Clms. A. 
Seaver, Mr. K. 1 *. 
Twining, J*rof. A. C. 
Warner, Prof. J. W. 


Steilaooon, 1 47® 2'S4"N. 
i860.) 122® 3/24" W. 

Casey, Lieut. Thos, L. Gilliss, Lieut. J. M. 


Storlus, ) 53® 16' 34-4" N. 

. J 18® 30' 30" E. 

Brohm, Herr. Parpart, Prof. A. von. 

Funh, Dr. Schubarl, Dr. 
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St. Paul Junction {Plymouth Co.^ Iowa ),) 42° 47' 30" N. 

1869. {96° 8'42"W. 

Ball, Mr. S. Locklin, Mr. Eugene. 

Farrell, Mr. N. E. Phelps, Mr. L. 

Farrell, Mrs. N. E. Vincent, Mr. Leon. 
Gilman, Mr. D. T. Wood, Mr. Vincent. 
Gilman, Mr, W. S., jun. 

Syracuse, 1 37° s' S 3 " N. 

1870. J 15° 16' E. 

Brothers, Mr. A. Griffith, Mr. C. 

Eastman, Prof. J. R. Hall, Prof. Asaph. 

Fryer, Mr. A. . Harkness, Prof. Wm, 

Gjirdner, Sapper Wm. Tupman, Major G. L. 

Tarazona, ) 41° 59' N. 
i86o.f i°42'W. 

Auerbach, Herr. Bruhns, Prof. C. 

Terranova, 1 37° 3' 56*2" N. 

1870. } 14° 14' IS" E. 

Legnazzi, Prof. Nobile, Prof. A. 

Lorenzoni, Dr. E. Serra, Capt. 

Muller, Comr. Diamilla. Tacchini, Prof. 

Torre Blanca, ) 40° 15' 10'' N. [Donati.] 
i86o.[ o'lo'E. 

Bonet, Prof. Simonclli, Prof. 

Carlini, Prof. Tempel, Prof Gitgliclmo. 

Donati, Prof G. B. 

Toulon, ] 43° 6' N. 

1842. f 5 °s8'E. 

Bc^rard, M, Flaugcrgues, M. 

Traheryd {Sweden), ) 56® 35' N. 

1851. J 13° 45 ' E. 

Galen, Dr. P. Van. 

Trieste, )45‘’39'N. 

1842.) 13° 46' 30" E. 

Gallo, Prof 

Trinoomalie {near), 

1871. 

Gnibb, Capt. Alex. 

TroUhattan Falls,) 58° 17' 30" N. 

1851. j 12° 23' E. 

La.ssell, Mr. Wm, Williams, Mr, 

Stanistreet, Mr. 

Tschemigow, 1 51® 29' 27*8" N. 

1842. J 31® 15' 43" E. 

Fedorow, Prof 

» Tudela, 142'' 9'N, 

1860.} i®38'W. 

Thompson, Rev. R. A, 

Tune, near Sarpshorg, 1 59° 14' N, 

1851. J II® 4'3o"E. 

Gray, Mr. W. 


Turin, \ 43® 40' N. 

1842. J 75° 26' W. 

Airy, Sir G. B. Forbes, Prof 

Airy, Lady, 

l^jehatjap {yava), \ 7® 48' S. 

1871. J 109® 5' E. 

Dietrich, Herr C. 

Valencia, ) 39° 30' N. 

1863.1 b®so'W. 

Haase, Kreigsrath C. Rottenberg, Baron de. 
Ibach, Herr. Wallenberg, Dr. Carl vop. 

Redout, Lieut. 

Venddme, ) 47° 49' N. 

1851. j I® 2' E. 

Renon, M. E. 

Venice, ) 45® 25' N. 

1842. J 12® 19' E. 

Wissiak, Lieut. Zantedeschi, M. PabbtS 

WuUerstorff, M. Francois, 

Vicenza, ) 45 35' N. 

1842.) II 35'E. 

Casari, Prof Fusinieri, M. 

Vienna, } 48® 12' N. 

1842.) 16° 21' E. 

Bcrgias, Dr, Littrow, Prof J. J. von. 

Elgg, Dr. O. W. von, Schaub, Prof F. 
Hallaschka, Herr. Schumacher, Prof H. C, 

Ileider, Dr. M. Stark, Herr, 

jUttner, Herr. Stcinheil, Prof 

Keserii, Ilerr. WaJlsee, Count Colloredo-. 

lanyard, Mr. A. C. Samuelson, Mr. H. 

Two sappers. 

Visan {near), ] 

1842. ) 

Gererin, M. 

Vitoria, ) 42® 50' 41" N. 

1868. f 2® 40'20" W. 

d’Achuria, Don Luis. Miidlcr, Frau von. 

d’Arrest, Prof II. L, RemienkamplT, Baron. 
Barth, M. Romers, M. 

Bianchi, M. Saar, M. Martin. 

Cuillicr, Herr. Schulz, Herr G. 

Echevenia, M. Schulz, Herr, Jun. 

Goldschmidt,M.Hennann. Thiele, M, Th, N, 
Madler, Prof J. H. von. Weyer, Prof 

Vunpurthy, \ 16° 22^ 18!' N. 

[ 78 ° 3 'E. 

Chary, C. Raganootha. Rungacharry, C. 

Lyengar, C. Appoo. 
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Wha Tonne, | ii° 42' 35*0'' N. 


1868. j 99°47'4S"E. 

M. 

Bordes, Lieut. 

Chabirand, M. 

Gamault, M. 

Hatt, M. 

Hugon, M, le Baron Letoumeur. 


Oliy, Lieut 
Pierre, M. 

Rayet, M. 
Stephan, Prof. £. 
Tisseraad, M. 


White Top Mountain, near Abingdon^ Virginia^ 
1869. 

Myer, General Albert J. 
Windsor {Neu) South Wales), \ 33° 34' S. 

1868. f 150° 52' E. 

Tebbutt, Mr. J. 

Tarrowlumla, I 39 °i 9 'S. 

Jan. 1851.) 149° E. 

Murray, Mr. 



GENERAL INDEX 


A’Abbadie (H. Antoine). 

Patches of light on the ground looked for during 

totality, but not observed .... 48 

(See also p. 45.) 


No eclipse wind observed during eclipse of i860 . 
Polariscopic observation, 1851 . . . . 

(Sec also p. 266.) 

Polariscopic observation, i860 .... 
(See also p. 25S.) 

Abhatt (E.) 

Description and drawing of the corona of 1870, 

Dec. 22nd. 

Abbay (The Bev. E.) 

Spectroscopic obsemtion, 1870.... 
(See also pp. 339, 343, 345, 350 note.) 
Abbe (Prof. Cleveland). 

Observation of structure in the corona of 1869, 

Aug. 7th. 

(See also p. 597.) 

Abbot (General). 

Moon's shadow seen to sweep with great rapidity 
over a station on Mount Etna 


206 

275 

280 


631 

425 

598 

133 


Unnatural illumination of objects during totality. 194 

Adams (Prof. John Conch). 

Violent agitation of thin orescent , . S7» S8 

Darkness during totality, 1851 . . . 184,187 


Strange appearance of olyccts seen during 

totality.193 

Observation by a friend of Prof. Adams that the 

corona cast no shadow .... 248 


Adams (Prof. W. G.) 

Colours on cloud seen just before totality, 1870 . 157 

Polariscopic observation, 1870 .... 307 
(See also pp. 264, 265.) 

Aguilar (Bon Antonio). 

Moon's limb seen outside sun’s disc ... 30 

Undulation of thin solar crescent . , 57, 60 


Obsei-vation of the chromosphere, i860 (note) iii 

Observation of corona of i860, July 18th , -574 

(See also p. 528.) 

Aidie (John). 

Band along moon’s limb during partial eclipse ii, 12 
Airy (Sir George Biddell). 

Band along moon’s limb during partial phases of 
eclipse , , . . ; . .21 


Tremulous motion of thin crescent before totality, 

*842.S 7 , 58 

Royal Astron. Soc., Vol. XLI. 


PAGE 

Venus seen about a quarter of an hour before 

totality, 1851.89 

Observation of the chromosphere, i860 . (note) in 

Double observation of the commencement of 

totality, 1842.118 

Receding shadow of the moon seen like a storm 

in the air, 1851.122, 126 

A cloud overhead seemed to descend rapidly at 

commencement of totality, 1842 . . *135 

Sky rosy red to a height of 30° or 35° during 

totality, 1851.141 

Orange colour of the sky near the horizon during 

totality, i860.146 

Alteration in the colour of the sky before totality, 

1851.160, 163 

No inequality of light observed on the moon’s 
disc during totality, though carefully looked 
for, 1842 . . . . . . . 172 

Darkness during totality, 1851 . , , 184, 188 

Darkness during totality, i860 , . , 185, 189 

Airy (Lady). 

Moon’s sha<low seen in the air like a shower of 

smoke or fine dust, i860 . . . 122, 128 

Sunset colours seen during totality, i860 . . 146 

Airy (Hiss H.) 

Pitch-black appearance of moon’s shadow seen 

amongst the clouds .... 122—128 

Brightness of the horizon during totality . ,182 

Cold wind sprang up as totality came on, i860 . 207 

Alexander (Prof. Stephen). 

Band along moon’s limb during partial phases . 20 

Colour on clouds just before and during totality . I41 

Meteortjlogical observations made at Ogdensburgh 

during the annular eclipse of May 1854 (note) 215 

Allen (Charles J.) 

A faint light on the moon’s disc under great pro¬ 
tuberance .237 

Animals. 

Effect of the eclipse on men, animals, and 

plants.219—223 

Annappa ( 0 .) 

Brushes of light seen all along die edge of the 

thin crescent before totality . . 77—80 

Observation of corona of 1871, Dec. 12 . . 692 

(See also p. 656.) 


97 
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General Index, 


PAGE 

Auaon (J. H.) 

Description and dra’W’ing of the corona of 1870, 

Dec. 22.633 

(See also p. 615.) 

Alison (Lieut.) 

Brashes of light from solar crescent . - 63,7^ 

Stars observed during totality . . . -179 

Aiago (M. riai^is). 

Occultation of sun spots by the limb of the moon i, 2 
' Whole of moon seen 20 minutes before totality . 33 

References to observations of the corona before 

and after totality.S3 

References to persons who asserted^ that the 
corona appeared to turn round like a fire¬ 
work . . .108 

Ashy light of moon completely blotted out by 

atmospheric illumination during totality . 172 

Only a few of the brighter stars observed during 

totality.177, 178 


Luminous mdteors seen during totality, 1842 . 196 

Dew deposited during totality, 1842 . . .217 

Effect of total eclipse on animals. . . . 220 

Polaiiscopic observation, with double-image prism, 
plate of crystal, and naked eye. Light of 
corona found to be polarized, 1842 . . 274 

(See also p. 268.) 

Observation of corona of 1842, July 8 . . 5^7 

d’Aianda (Don Joachim). 

Trou d’Ulloa observed with Don UUoa, 1778 . 233 

d*Aranjo (M.) 

Moon alternately brighter and darker. . 23, 27 

Observation of corona of 1858, Sept. 7 . .5^6 

Archibald (G. D.) 


Moon’s ^dow seen travelling over the hills 122—131 
Arndt (Herr). 

Broad ray seen just before the commencement of 

totality.75 

Observation of the corona of i860, July 18. . 568 

(See also p. 524.) 

Ashe (Commander E. D.) 

Images of the prominences in Commander Ashe’s 

1869 photographs.232 

Notches in the moon’s limb, 1869. . .. . 236 

Swimming towards the cusps of Baily’s Beads . 105 

Colour on clouds during totality. The light dif¬ 
ferent from morning and evening. . . 142 

Observation of corona of i860, July 18 . . 532 

Atmosphere. 

Polarization of light derived from the atmosphere 

during totality.254—^258 

Attenouz (Auguste). 

Undulations seen in the air just before totality 57, 58 
Atwood (Bev. H. 8.) 

Brushes of light* from thin solar crescent 62, 63, 67 
Sunset appearance in the east seen just before the 

end of totality, i86o.714 

Observation of corona of i860, July 18 . . 561 


I'Ar.E 

d’Azambuja (H.) 

Rambow-tinted arcs seen about the eclipsed sun, 


1858. .153 

The corona cast no shadows, 1858 . . , 249 

Observation of corona of 1858, Sept. 7 . .516 


Baikal Photo^aphs. 

Evidence with respect to structures visible in the 
corona of 1871, Dec. 12, afforded by the 
Baikul photographs .... 651-686 

Orientation of Plate vii. made from the Baikul 

photographs.652 

Baily (Prancis). 

Observation of Baily’s Beads during eclipse of 

May, 1836.95-8 

Observation of Baily’s Beads during eclipse of 
July, 1842; black lines across crescent not 
seen, as in 1836.98 

Trou d’Ulloa looked for but not observed, 1842 . 234 

Baily’s Beads. 

Length of time during which Baily’s Beads are 

visible, before and after totality ... 94 

Lunar mountains break through solar crescent 
when it appears considerably broader than 
their own projection. . . , 94,100 

Swimming round and flowing together of Baily’s 

Beads.104—106 

Manner of formation and disappearance . . 95 

Barclay ( 7 . G.) 

Meteorological observations made at Leyton 
during the annular eclipse of March, 1858 

(note) 215 

Barnard (Dr. F. A. P.) 

Colour on clouds during totality. . . , 142 , 

Alteration in the colour of the sky just before 

totality.160, 164 

Barreda (M.) 

Polariscopic observation, i860 .... 283 

(See also p. 266.) 

Spectroscopic obsei-vation, i860 . . .381 

(See also p. 336.) 

Barth (Herr). 

Polariscopic observation, i860 .... 283 

(See also p. 265.) 

Bartlett (Prof.) 

Meteorological observations made at West Point 
during the annular eclipse of 26th May, 1854 

(note) 215 

Bayma (Prof. J.) 

Two notches in the moon’s limb, 1S42 . . 234 

Baynes (B. E.) 

The moon seemed to throw hemelf over the sun 

at the beginning of totality . . . .no 

Description and drawing of corona of 1870, Dec. 

22nd.618 

(See also pp. 615, 617.) 

Beale (Lieut. B.) 

Observation of shadow bands . . 41—44, 51 

Bean (G. W.) 

Strange appearance of objects seen during totality 194 

Wind becomes calm during totality, 1869 . .122 
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Meteorological observations made at Hanover 
College, Indiana, during the total eclipse 
of 7th Aug., 1869 . . . (note) 216 

Beasley. 

Photographs of the corona of 1875, April 6th . 717 
Beck (J.) 

Moon’s shadow observed in the air . . 122, 127 

Polariscopic observation, x86o .... 2S2 
(wSee also pp. 256, 266, 270 note.) 

Beck CWalter). 

Corona seen for some seconds before totality 82, 84 

Mooii*s shadow observed in the air like a tem¬ 
pestuous hurricane . . . ' . 122, 127 

Colours on clouds and sky during totality . . 144 

Brightness of the corona of i860 . . . 252 

Observation of corona of i860, July 18 . . 541 

(Sec also p. 521.) 

Becker (Charles). 

Polariscopic observation, 1870 . . ‘ . . 294 

(Sec also pp. 255, 256.) 

Description and drawing of the corona of 1870, 

Dec. 22.622 

(See also pp. 617, 618.) 

Behic (M.) 

I’olariscopic observation, 18OS . . . .291 

(See also p. 265.) 

Belli (Prof. J.) 

The corona cast no shadow, 1842 . . . 247 

Bergsma. 

Observations of shadow bands . , *40^45155 

Magnetic observations made <luring the eclipses 

of 1871.224, 22S 

BiaxLchi (M.) 

Baily’s Beads—ol)scrvati(m of black ligaments 94, loi 
Biddulph (Capt.) 

Frightful velocity of approach of moon’s slia<]ow 

123—125 

Biela (Capt.) 

Brightness of the corona, 1842 .... 247 

Drawing and description of eoroiui of 1842, 

July 71I1.509 

Billerbeok (A.) 

Observation of shadow bands . , . -47 

Corona observed for several seconds before 

totality.82, 83 

Estimate of the brightness of the corona of 1851 . 249 

de Birto (M.) 

Moon alternately brighter and darker. . 23, 27 

Rainbow-tinted arcs seen about the eclipsed sun . 153 

Observation of corona of 1858, Sept. 7th . .516 

Biscayan Institute (Professors of). 

Meteorological obKcrvations made at Bilbao 
during the total eclipse of iSth July, i860 

(note) 216 

Black. 

Photographs of the prominences seen during the 
eclipse of 1869, Aug. 7 th . . . .611 

Blake (F. J., jun.) 

Tremuloas motion of thin solar crescent . 57, 60 


Change in the wind a little before totality, 1869 . 211 

Observation of the corona of 1869, Aug. 7th . 606 

(See also p. 597.) 

Blasema (Prof.) 

Polariscopic observation, 1870 .... 308 

(See also pp. 256, 266, 270,) 

Blurton (Captain). 

Observation of shadow bands . . . (note) 51 

Boesinger (J.) 

The moon seemed to jerk foi*ward eight or ten 

seconds before the end of totality . . no 

Observation of corona of 1871, Dec. I2 . . 692 

Boisgiraud (M.) 

Stans observed during totality . . . .178 

No sliadow cast by the corona, 1842 . . . 246 

Polariscoi^ic observation, 1842 . . . .275 

(See also p. 265.) 

Bond (G. P.). 

The corona observed for at least half a minute 

after totality.82, 83 

Bonifacio (Capt.) 

Magnetic observation made during the eclipse of 

i860.224, 227 

Bonomi (J.) 

Colours on clouds and sky during totality . . 144 

Description and drawing of corona of i860, 

July 18th.S40 

Bordes (Lieut.) 

Drawing of corona of 1868, Aug i8th . . 5^8 

(Sec also p. 584.) 

Botolla (Sig.) 

Meteorological observations made at^ Desierto de 
las Palmas during the total eclipse of i8lh 
July, i860.(note) 215 

Bouvard (Eugene). 

Whole of moon seen 38 minutes allcr totality . 34 

Brackett (Dr, C. F.) 

Photographs of the corona of 1878, July 29th . 719 

Branching Coronal Structures. 

Branching rays and trec-like structures in tlic 

lower pails of the corona of 1871 . 487, 657 

Branfill (Capt.) 

Faintly luminous lines from the cusps of the solar 

crescent . . . . . . 61,68 

Polariscopic oliseiwation, 1868 .... 287 

(See also pp. 258, 270.) 

Brazil (The Emperor of). 

Occultation of sun spots by the limb of the moon i, 4 
Breen (James). 

Colour of the moon’s disc as observed during - 

totality. *74 

Description and drawing of corona of i860, 

July i8tli. 533 

(See also p. 526.) j 

Brett (John). 

Occultation of sun spots by the limb of the moon i, 6 
Illumination within moon’s limb during partial 

phase.II, 12, 18 

Small ray or cone of light from cusp of thin solar 

crescent.62, 63, 64, 72 
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Violent gusts of wind about the time of totality, 

1870.213 

Bright. 

Drawing of corona of 1874, April i6th . , 713 

BrightuesB of Corona. 

References to papers on the brightness of the 

corona.(note) 373 

Evidence as to the relative brightness of the coronas 
of 1868 and 1869 .... 595, 596 

Brightness of Hues. 

Relative br^htness of the bright lines in the spec¬ 
trum ofthe corona : 

1. As seen with an analyzing spectroscope . 369 

2, As seen with an int 4 :rating spectroscope . 370 

Brightness of the lines in the spectrum of the 
corona compared with the brightness of the 
lines in the spectrum of the nebula in Orion 372 

Bright Specks. 

Seen floating across the moon’s disc and in the 

neighbourhood of the corona during totality 195-8 
Broch (M.) 

Observation of corona of 1851, July 28th . .511 

Brogi (Qiuseppe). 

At totality the sun and moon seemed to run to¬ 
gether, like one wheel runnii^ inside another 108 
Brothers (Alfred). 

Iridescent douds in the neighbourhood of the sun 

seen immediately before totality . . 152, 159 

Darkness during totality, 1870 . . . 185, 191 

Images of the prominences in Mr. Brothers’ 1870 

corona photograph.232 

Photograph of the corona of 1870, Dec. 22nd. 

Account of photographic operations . . 648 

(See also p. 613,) 

Broughton (J.) 

Polariscopic observation, 1871 .... 323 
(See also pp. 255, 256.) 

Brown (Lieut. Alex. B.) 

Iridescent arcs about corona (jjttery) . , 152, 156 

Spectroscopic observation, 1870 . . .419 

(See also pp. 330, 354, 355, 373.) 

Description and drawing of the corona of 1870, 

Dec. 22nd.623 

(See also pp. 614, 615, 6i6.) 

Brown (Dr. James). 

Meteorological observations made at Steilacoon 

during the total eclipse of i8th July i860 (note) 216 

Browne (B. H.) 

Description and drawing of the corona of 1870, 

Dec. 22nd.624 

(See also pp. 614, 615, 616, 617, 618.) 

Browne (J. C.) 

Photo^phs of the corona of 1869, Aug. 7th . 609 
Bruhns (Prof. C.) 

Moon’s limb seen outside sun’s disc, only 20 sec. 

before totality . . . . , 23, 29 

Whole of moon seen two minutes after totality . 35, 
Prominences seen for 6*3 minutes after totality , 92 
Wind shifted during totality, i860 . . . 208 

Meteorological observations made at Tarazona 

during tlie total eclipse of i8th July i86o (note) 216 


Brushes of Light 

From cusps of thin solar crescent . . 61—73 

Seen all along the edge of the disappearing 

crescent ..77—80 

Bryne. 

Observation of the chromosphere . (note) iii 

Description and prominences of corona seen 

during the eclipse of i860, July i8th . . 539 

Buckingham (James). 

Brushes of light from solar crescent . . 63, 65 

Brushes of li^ht seen all along the limb of the 

disappearing crescent .... 77-8 

Clouds seemed veiy near and low during totality 

134, 136 

Colours on clouds during totality . *1399 142 

Iridescent clouds seen during totality . . 152, 155 

Deep violet colour of the sky half a minute before 

totality.161, 162, 164 

. Colour of the moon’s disc as seen just before 

totality.174 

Wind rose during totality, i860 .... 204 

Observation of corona of i860, July 18 , . 534 

(See also p. 521.) 

Bulard (H. C.) 

Corona seen while Baily’s Beads were visible 82, 87 

Description and drawing of corona of i860, July 

iSth.. 576 

(See also pp. 520, 521, 524, 526, 528.) 

Bullock (Capt. Charles). 

Observation of the chromosphere, 1868 . 112—114 

Observation and drawing of corona of 1868, 


Aug. 18 . . , ' . . . .590 

(See also p. 583.) 

Burat (M.) 

Cusps of solar crescent rose-coloured ... 36 

Tremulous motion of limb of solar crescent 57—60 

The corona cast no shadow, i860 . . . 250 

Description of corona of i860, July i8 . . 536 

(See also pp, 521, 526.) 

Burlington Photographs. 


Orientation of Burlington photographs of the 

corona of 1869, Aug. 7 . , (note) 595 

Burr (Thos. 'William). 

During the greatest obscuration (eclipse not total) 

the clouds seemed to descend . . i^, 137 

Colours seen on clouds a great distance outside 

the zone of totality, i860 . . . .148 

Deep indigo colour of the sky observed at a great 

distance from the zone of totality, i860 160, 16S 

Wind increased during the time of the greatest 
obscuration, i860.209 

Burtou ( 0 . B.) 

Description of coloured bows seen about the thin 
solar crescent just before totality, and draw¬ 
ing . Hh iS7 

Spectroscopic observation, 1870.... 437 
(See also pp. 337, 345, 35 ®, 354 . 3 SS-) 

Description of the corona of 1870, Dec. 22. . 642 
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Bnrzetti (M.) 

No change noted in sun spots when occulted by 

the limb of the moon.i, 5 

Moon’s disc observed to be darker than sun spots 7, 9 

Busch (Dr. A. I.) 

Coloured fringe along moon’s limb during partial 

eclipse.ii, 12, 13 

Violet and reddish-brown clouds on yellow back¬ 
ground of sky during totality, 1851 . . 141 

Description of daguerreotype of corona of 1851, 


Sept. 7. 

. 512 

Caociatore (Prof. G.) 

Violet and red colour of solar cusp.s . 

‘ 37 

Cadiz (Lady at). 

Drawing of the corona of 1870, Dec. 22 
(See also pp. 615, 617, 618.) 

. 621 

“Caledonia” (Officer on board H.M.S.) 

Corona going rouiul like a fi rework 

. 108 

Campbell (Lieut.) 



Brushes of light from solar crescent . 61, 62, 63, 68 

Polariscopic observation, 1S68 .... 284 
(See also pp. 25S, 270.) 

Capello (Senor Brito). 

Polariscopic observation, 1S60 .... 284 

Cappelletti (Padre). 

Iridescent arcs seen around the corona . 151 note, 158 

Garpmael ( 0 .) 

Spectroscopic observal ion, 1870 . . . . 415 

(See also pp. 343, 345, 358, 361, 3 ^i 7 - 9 -) 

Carrington (B. C.) 

No light or sljade perceived on the moon’s disc 

during totality.172 

Polariscojiic ol)servation, 1851 .... 277 

(See also p. 2O4.) 

Casey (Lieut. Thos. L.) 

Yellow coruscations streaming through indenta¬ 
tions in the edge of the moon’s disc, i860 , 235 

Challis (Rev. Prof. James). 

Band along moon’s liiiib during partial phases of 

eclii).se . . ..2I 

Meteorological observations made at Cambridge 
during the annular eelip.se of March, 1858 

(note) 215 

Chary (C. Ragoonatha). 

Apiiroacli of moon’s shadow ob-served at the 

commencement of totality . . . 123-9 

Darkness during totality, 1868 . . 185, 190 

Chevallier (Rev. Temple). , 

Receding .shadow of the moon scon ut)on the 

distant lanclscai>e.127 

Observation with respect to tlie shadow ca.st by 

a candle during totality .... 185-7 

The corona of 1851 cast no shadow, and estimate 

of the degree of darkness during totality . 248 

Corona of 1S60 cast a shadow, estimated as two 
or three times brighter than the corona of 


1851.251 

Observation of corona of 1S60, July 18 . . 537 

(See also pp. 521, 531.) 
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ChUliolm (B. F.) 


Moon’s limb not seen outside sun’s disc 

21, 31 

Yellowish orange colour of solar cusps 

• 37 


Chromosphere 

Seen a.s a continuous red arc at the begmning of 
totalit . . ' . . Ill—1 14 


Circular Outlines of Ooroua. 

Drawings of corona of 1870, Dec. 22, with cir¬ 
cular outline .615 

See also, amongst othem, drawings of corona 
of 1858 , Liais, 516; 1860 (July i8th), Breen, 

533; Weedon, 542; Goodwin, 558; 
Weyer, 560 ; Feilitzsch, 569 ; Plantamour, 

570 ; Rumker, 572 ; Bularcl, 577. 

Clare (J. R.) 

Meteorological observations mode at York Factory, 
Hudson’s Bay, during the total eclipse of 
i8thjuly, i860 .... (note) 215 

Clark (Alvan G.) 

Small objects supposed to be meteors seen about 

the time of totality, 1869 .... 198 

Clarke (Rev. W. B.) 

Coloured fringe along moon’s limb during partial 

phases.S4 

Clijfford (Prof. W. K.) 

Polariscoj^ic observation, 1870 . , . .310 

(Sec also pp. 255, 256.) 

Clouds 

Api)ear to descend during totality . . *134 

Theories with respect to colours on clouds, seen 

before, during, and after totality . . .138 

Colours seen on clouds before, during, and after 

totality . . I . . . . 138-50 

Coilo (M.) 

Occultation of sun spots by limb of the moon 4 

Colour 

Of the moon’s disc as seen during totality . 170-76 

Colour of the Sky. 

The darker colour of the sky obsciwcd long before 

lolality.160 

During totality, the sky ol)scrved to bo dark 
blue overhead, and orange and red near the 
h<>ri/.on. .161 

lUmnination of the atmosphere within the area of 
totality as connected with the colour of the 
sky.(note) 161 

Comet. 

Concentric bright arcs absorbing the light of 
bright details in the corona of 1871. Possibly 
a comet situated between the earth and the 
corona.(note) 666 

Commencement of Totality, 

Observed twice over.118—121 

Comparison between Coronas. 

Struve, comparison between coronas of 1851 and 

i860.545 

Young, Simon Newcomb, Warrington Smytli, 

I lark ness, and Eastman, comparison be¬ 
tween coronas of 1869 and 1870 . . 615, 616 

Comparison lietween photographs of coronas of 

1871 and 1878 . . » . (note) 651 
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Dawes (Eev. W. R.) 

Occultation of sun spots by limb of moon . . i 

Observed during eclipse of May, 1836 . 2 

9) ‘if 99 March, 1858 . 3 

July, i860 . 5 

Moon*s limb not seen outside sun’s disc 

During eclipse of 1851 .... 25 

„ „ i860 . . . . 28 

(See also p. 23.) 

Prominence seen for about five seconds after 

totality’.91 

Observation of Daily’s Beads. Lunar mountains 
broke through crescent when it appeared 
considerably broader than their o\vn projec¬ 
tion .94, 99 

Colours seen on clouds a great distance outside 

the path of totality, i860 . . .139, 148 

Vivid prismatic colours seen on clouds from an 
observing station at a groat distance from 
the path of totality .... 152, 155 


No striking variations of light were observed on 


the moon’s disc during totality . 

. 173 

Wind died away during totality, 1851 

. 202 

Effect of total eclipse upon a calf 

. 221 

Observation of corona of 1851, Sept. 7 

. 512 

Dawson (A. B.) 


Corona seen before totality (drawing given) 82, 88 

Prominence seen before totality . 

■ 93 

Observation and drawings of corona of 

1871, 

Dec. 12th. 

. 700 

Dean (Geo. W.) 


Observation of Baily’s Beads 

94 , 95 * 103 

Change of wind about the time of totality, 1869 . 212 

Degerman. 


Drawing of corona of 1874, Ajiril i6th 

. 713 

Do la Rue (Warren). 


ExperimciiLs with resiieet to band along the 

moon s limb during partial eclipse 

20, 21 

Wliole of moon seen. several minutes 

before 

totality. 

• 34 

Prominence seen before tot.ality . 

. 92 

Colour of sky near horizon during totality 

• 139, 145 


Deep indigo colour of tlie sky during totality 
shading through sepia into red and orange on 
the horizon ..... 162, i66 


Images of the prominences in Mr. l)e la Rue’s 

i860 photograidis ..... 232 

(See also p. 483 note.) 

Height of ‘‘Great Morn ” prominence seen during 

the eclipse of 1868.342 

Observation of corona of i860, July 18th . . 548 

(See also p. 520.) 

Photographs of the eclipse of i860, July i8th . 578 

DembowsM (Saron H. von). 

No change noted in sun spots when occulted by 

limb of moon.• i, 5 

Moon’s disc observed to be darker than sun spots 7, 9 

Moon’s limb seen outside sun’s disc , , 23, 26 


PAGE 

Denza (Padre F.) 

Spectroscopic observation, 1870 . . , 438 

(See also pp. 345, 348, 350, 352, 364.) 

Dew. 

JDcpression of temperature and dew during 

totality.215-18 

Dien (M.) 

Stars seen during totality.178 

Dietrich ) 

Photogiaphic operations at Tjebatjap, Java, during 
the eclipse of 1871, Dec. 12th , . .711 

DissociatioiL, Begion of. 

No evidence to be derived from the 1871 photo¬ 
graphs with respect to a region of dissocia¬ 
tion in the corona.488 

Dixwell (J. J.) 

Observation of the corona of 1869, Aug, 7th . 607 

(See also pp. 596, 597.) 

Dodabetta Photographs. 

Evidence with respect to structures visible in the 
corona of 1871, Dec. I2tli, alTorded by the 


Dodabetta photograplis . . . 651-86 

Orientation of Plate viii., made from the Doda- 

bcLta photographs.652 

Dollond (G.) 

Part of moon’s limb seen outside sun’s disc . 23, 24 

Double Observation 

Of the commencement of totality , . , 118-21 

Drainage Marks 

On the Dodabetta photographs . . . 651-2 

(See also Plate ix.) 

Draper (Dr. Henry). 

Photographs of the corona of 1878, July 29th . 719 

Drawings of the Corona. 

DifTiculties in drawing the corona , . 484-5 


DilTerent methods pursued by observers in drawing 

the corona.(note) 484 

Dudley (Timothy). 

No great change in the wind during totality, 1869 211 


Duillier (M.) 

Moon’s shadow seen in the air . . . . 123 

Dunkin (-jEdwiu). 

Moon’s limb mH seen outside sun’s limb . 23, 25 

Observalioii of Daily’s Beads . . . 94, 95*9 

Daily’s Beads i)erfectly steatly .... 105 

Coloiii's on clouds during totality, 1851 . • • 140 

Illumination of objects witliin the area of totality 192 

Polariscopic observation, 1851 . . . . 276 

(See also pp. 258, 265.) 

Spectroscopic observation, 1851- • • • 3^0 

(See also p, 336.) 

Dutaillis (M.) 


Observation of shadow bands . . 41, 43 » 44 , 5 ^ 

Eastman (Prof, J. B.) 

Kush of peculiar, almost tangible, darkness at 

commencement of totality . . . 123,130 

Colour of the sky during totality . . 161, 162, i68 
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Comparison between coronas of 1870 and 1871 . 655 
Comparison between coronas of 1874, i860, and 

1871. 7 H 

Comparison between coronas of 1875 1874 . 716 


Goncentrio Stiraotme. 

No evidence of abrupt change in brightness of the 
corona, or stratincation parallel to the surface 

of the photo^here.488 

(See also Dawes, p. 512.) 

No evidence of concentric structure in the corona 

of 1871, Dec. 12.652 


Oontinuous Speotrum of Corona. 

Evidence with respect to the brightness of the 

continuous spectrum of the corona . . 350 

Colours observed in the continuous spectrum of 

tlie corona.352 

Richness of the red eiid of the continuous spectrum' 
of the corona .... (note) 353 

Evidence as to the presence of absorption lines 

in the continuous spectrum of the corona . 354 

Distance from the sun’s limb to which the con¬ 
tinuous spectrum of the corona has been 
traced.357 


Gontotix Bralvings. 

Drawings in which outlines of areas of equal 

brightness are given.489 

Gorallo (Arciprete). 

Iridescent clouds seen about the corona, 1870 152,158 


Drawing of the corona of 1870, Dec. 22 

. . 642 

Corona. 


Seen before and after totality . 

, 81-8 

Heat from the corona 

• 24 S 

Brightness of the corona . 

243 -S 4 

Discussion of observations as to the polarization 

of the light of the corona . 

264-74 

Discussion of spectroscopic observations of the 

light of the corona 

■ 336—478 


Photographs and drawings of the corona . 483—720 

Coronal Atmosphere. 

Evidence with respect to the existence of an 
atmosphere in the region of the lower 

corona.487^ 5^7 

Coronal Spectrum. 

Evidence with respect to the existence of faint 
lines in the coronal spectrum less refrangible 
than 1474.348 

Distance from moon^s limb to which the faint 
lines of the coronal spectrum less refrangible 
than 1474 have been traced , . . 363 

Coronal StraoturoB. 


Catalogue of structures visible in the photographs 
of the eclipse of 1871, Dec. 12 . 

Drawings in which observers have attempted to 
represent stmctures within the field of the 
corona. Not so symmetrical as contour 

drawings. 

(See also p. 484 note.) 

Costa (Prol) , 

Observation of shadow bands .... 


653 


489 

53 
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Cotes (Prof. E.) 

Observation and drawing of corona of 1715, 

May 2nd. 5 °* 

Conlier (M.) 

Shadow circles around the moon’s limb during ' 

partial eclipse.11, 12 

Crondaoe (T. V.) 

Colours on clouds dm*ing totality . . .145 

Crosier (Dr.) 

At the end of totality a fan-like expansion of liglu 

seen to sweep across the norLhcni sky. . 132 

CuilUer (Herr). 

. The corona cast no shadow, 1S60 . . .252 


Cultera (Padre). 

Magnetic observation made during the eclipse of 

1870.234, 227 

Currents in Coronal Atmosphere. 

Double curvature of coronal structures indicating 

currents in coronal atmosphere . . .657 


Curt^ (Dr.) 

Band along moon’s limb in partial 2>hase photo¬ 
graphs .22 

Colour of the sky during totality , .163, 168 

Brightness of the corona of 1869 . . .253 

Cusps of Solar Crescent. 

Seen as coloured before totality .... 36-7 
Numerous bright lines seen in the spectrum of the 

cusps of the thin solar crescent . . .337 

Curved Bays. 


Straight rays cannot by projection be seen as 

curved.656 

For evidence with, respect to strikingly 
curved rays, see 1868 , Liais, 516; 1860 , 
Chevallier, 537 ; Wilson, 538 \ VV. Jieck, 

542; Weedon, 543 ; Winneckc, 547 ; 
Lewis, 550 ; Oom, 551 ; Murray, 555; 
Stronglein, 556; Goldschmidt, 557; 
Schuk, 559; Weyer, 560; Gallon, 563 ; 

R. A. Tliompson, 564 ; Wallenberg, 5O7 ; 
Feilitzsch, 569; Ruiiiker, 572 ; Seechi, 

574; Tempel, 575; 1867 , Groseh, 581; 

1868 , Tide, 585 ; Weiss, 585 ; Slephan, 

588; Pope Mennessy, 589 ; 1869 , IMckcr- 
ing, 603; Hough, 605; 1870 , Gorallo, 

642 ; 1871 , Janssen, 688 ; Tui)inan, 697 ; 
Pringle, 604, and others. 

(See also plates from 1871 photographs.) 

Cutts (E. D.) 

Observation of the corona of 1869, Aug. 7lh . 606 

(See also p. 597 note.) 


Dalbiez (H.) 

Observation of corona of 1842, July 7th . . 508 

Dancer'(J. B.) 

Moon’s disc darker than sun spots . . .7,9 

Darkness. 

During totality, objects illuminated by light from 

clouds upon the horizon . . . . 1S4 

Davidson (George). 

Approach of light after totality observed upon 

the landscape,.130 

Davis (Henry). 

Account of photographic operations at Baikul 
during the eclipse of 1871, Dec. 12 . . 702 
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655 

714 

716 


Comparison between coronas of 1870 and 1871 . 

Comparison between coronas of 1874, i860, and 
1871. 

Comparison between coronas of 1875 and 1874 . 

Ooncentrio Stmctnre. 

No evidence of abrupt change in brightness of the 
corona, or stratification parallel to the surface 
of the photo^here . , , , . 

(See also Dawes, p. 512.) 

No evidence of concentric structure in the corona 
of 1871, Dec. 12.' . 

ContiziTLOiLS Speotmm of Corona. 

Evidence^ with respect to the brightness of the 
continuous spectrum of the corona 

Colours observed in the continuous spectrum of 
the corona. 

Richness of the red end of the continuous spectrum * 
of the corona .... (note) 

Evidence as to the presence of absorption lines 
in the continuous spectrum of the corona . 

Distance from the sun s limb to which the con¬ 
tinuous spectrum of the corona has been 
traced. 

Contour Drawings. 

Drawings in which outlines of areas of equal 
brightness are given ...... 489 

Corallo (Aroiprete). 

Iridescent clouds seen about the corona, 1870 

Drawing of the corona of 1870, Dec. 22 

Corona. 

Seen before and after totality . 

Heat from the corona .... 

Brightness of the corona 

Discussion of observations as to the polarization 
of the light of the corona . . . 264-74 

Discussion of spectroscopic observations of the 
light of the corona .... 336_^478 

Photographs and dravinngs of the corona . 483-720 

Coronal Atmosphere. 

Evidence with respect to the existence of an 
atmosphere m the region of the lower 

.4^7,657 

Coronal Speotnun. 

Evidrace wiA respect to the existence of feint 
lines m the coronal spectrum less refrangible 
than 1474. ^ ^ 

Distace from moon’s Umb to which the feint 
hnes of the coronal spectrum less refiangible 
than 1474 have been traced . . , 

Coronal StmctureB, 

Catalojwe of structures visible in the photographs 
of the eclipse of 1871, Dec. 12 . T ^ . 

Drawings in which observer have attempted to 
represent structures within the field of the 
symmetrical as contour 

(See also p. 4^ note.) ’ • • • 

Costa (Proi) 

Observation of shadow bands 
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Cotes (Prof. E.) 

Observation and drawing of corona of 1715, 

May 2nd.! 501 

Coulier (M.) 

Shadow circles around the moon’s' limb during * 

partial eclipse.. 12 

Crondace (T. V.) 

Colours on clouds during totality . . .145 

Crosier (Dr.) 

At the end of totality a fan-like expansion of light 
seen to sweep across the northeni sky. . 132 

Cnillier (Herr). 

. The corona cast no shadow, i860 . . .252 

Cnltera (Padre). 

Magnetic observation made during the eclipse of 

^^70.. 227 

Currents in Coronal Atmosphere. 

Double curvature of coronal structures indicating 
currents in coronal atmosphere . . .657 

Curtji (Dr.) 

Band along moon’s limb in partial i)hase photo¬ 
graphs .. 

Colour of the sky during totality . . 162, 168 

Brightness of the corona of 1869 . . . 253 

Cusps of Solar Groscont. 

Seen as coloured before totality .... 36-y 

Numerous bright lines seen in the spcctriiin of the 

cusps of the thin solai* crescent . . .337 

Curvod Bays. 

Straight rays cannot by projection bo soon as • 

curved.. 

For evidence with, respect to strikingly 
curved rays, see 1868, Liais, 516; 1860 
Chevallier, 537 ; Wilson, 53S; W. Bock, 

542; Weedon, 543 ; Winnccke, 547 ; 

Lewis, 550; Oom, 551 ; MuiTay, 555; 
Stronglein, 556; Goldsclimidl, 557; 

Schulz, 559; WL7or, 560; Galton, 563; 

564 ; Wallonl)erg, 5O7 ; 
Feilitz.soli, 569; Uuiukor, 572; Secchi, 

574 ; Tpipel, 575 ; 1867, Groscli, 5S1 ; 

S^S: Weiss, 5S5; Sloplian, 

5bs; Pope Heiuiessy, 589 ; 1869, I'iekcr- 
60s ; 1870, Coral lo, 

042 ; 1871, Janssen, 688 ; Tupinan, 697 : 

Pringle, 604, and others. 

(See also plates from 1S71 photographs.) 

Cutts (E. D.) 

Observation of the corona of 1869, Aug. 7th . 606 
(See also p. 597 note.) 

DalMez (M.) 

Observation of corona of 1842, July 7tli . . 50S 

Dancer-(J. B.) 

Moon’s disc darker than sun snots . , . 7 n 

Darkness. ’ 

During totality, objects illuminated by light from 

clouds upon the horizon . . . . 1S4 

Davidson (George). v ’ ’ ^ 

Approach of light after totality observed upon 

the landscape.* . 120 

Davis (Heitry). * * • J 

Account of photographic operations at Baikul 

durmg the eclipse of 1871, Dec. 12 . .702 
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Dawes (Eev. W. E.) 

Occultation of sun spots by limb of moon . 
Observed during eclipse of May, 1836 
March, X858 

»» n n July, i860 
Moon*s limb not seen outside sun’s disc 
During eclipse of 1851 . 

,, ,, i860 . . , 

(See also p. 23.) 


Prominence seen for about five seconds after 

totality’.91 

Obsei-vation of Daily’s Beads. Lunar mountains 
broke through crescent when it appeared 
considerably broader than their o\vn projec¬ 
tion . 94, 99 

Colours seen on clouds a gi-eat distance outside 

the path of totality, i860 . . .139, 148 

Vivid prismatic coloiu*s seen on clouds from an 
observing station at a great distance from 
the path of totality .... 152,155 

No striking variations of light were obsei*ved on 

the moon’s disc during totality . . *173 

Wind died away during totality, 1S51 . . 202 

Effect of total eclipse uimn a calf . . .221 

Observation of corona of 1851, Sept. 7 . .512 


Dawson (A. B.) 

Corona seen before totality (drawing given) 82, 88 
Prominence seen before totality .... 93 

Observation and drawings of corona of 1871, 

Dec. I2th.700 

Dean (Geo. W.) 

Observation of Daily’s Beads . . 94, 95, 103 

Change of wind about the time of totality, 1869 . 212 


Degeman. 

Drawing of corona of 1874, April IOtli . .713 


De la Bne (Warren). 

Experiments with respect to band along the 

moon’s limb during i)arlial eclipse . 20, 21 

Whole of moon seen. several minutes before 

totality.34 

Prominence seen before totality .... 92 

Colour of sky near horizon during totality . 139, 145 

I-)eep indigo colour of the sky during totality 
shading through sepia into red and orange on 
the horizon.162, 166 

Images of the ])romincnces in Mr. De la Rue’s 

i860 photograi)hs.232 

(See also p. 483 note.) 

Height of “ Great Horn ” prominence seen during 

the eclipse of 1868.342 

Observation of corona of i860, July l8lh . . 548 

(See also p. 520.) 

Photographs of the eclipse of i860, July iSth . 578 

Dembowski (Baron H. von). 

No change noted in sun spots when occulted by 

limb of moon.i, 5 

Moon’s disc observed to be darker than sun spots 7, 9 

Moon’s limb seen outside sun’s disc , , 23, 26 


Denza (Padre F.) 

Spectroscopic observation, 1870 . . . 438 

(See aUo pp. 345, 348, 350, 352, 364.) 

Dew. 

Depression of temperature and dew during 

totality.215-18 

Dien (M.) 

Stars seen during totality.178 

Dietrich $0.) 

Photographic operations at Tjebatjap, Java, during 
the eclip.se of 1871, Dec. I2th , , .711 

Dissociation, Begion of. 

No evidence to be derived from the 1871 photo¬ 
graphs with respect to a region of dissocia¬ 
tion in the corona.488 

Dixwell (J. J.) 

Observation of the corona of 1869, Aug. 7th . 607 
(See also pp. 596, 597.) 

Dodabetta Photographs. 

Evidence with respect to structures visible in the 
corona of 1871, Dec. I2tli, afforded by the 
Dodabetta photograplis . . . 651-86 

Orientation of Plate viii., made from die Doda¬ 
betta photographs.652 

Dollond (G.) 

Part of moon’s limb seen outside sun’s disc . 23, 24 

Donblo Observation 

Of the commencement of totality , . , 118-21 

Drainage Marks 

On the Dodabetta photoglyphs . , . 651-2 

(See also Plate ix.) 

Draper (Dr. Henry). 

Photographs of the corona of 1878, July 29th . 719 

Drawings of the Corona. 

Difficulties in drawing the corona . . 484-S 

Different methods pursued by observers in drawing 

the corona.(note) 484 


Dudley (Timothy). 

No great change in the wind during totality, 1869 211 


Duillier (M.) 

Moon’s shadow seen in the air . . . . 123 

Dunkin (Bdwin). 

Moon’s limb not seen outside sun’s limb . 23, 25 

Observation of Daily’s Beads . . . 94 , 9 S "9 

Baily’s Beads perfectly steady , . . .105 

Colours on clouds during totality, 1851 . . .140 

Illumination of objects within the area of totality 192 

Polariscopic observation, 1851 . , . . 276 

(See also pp. 258, 265.) 

Spectror.copic observation, 1851. . . . 380 

(See also p, 336.) 

Dutaillis (M.) 


Observation of shadow bands . . 41, 43, 44, 50 


Bastman (Prof, J. B.) 

Rush of peculiar, almost tangible, darkness at 

coiniueiicement of totality . . . 123,130 

Colour of the sky during totality . . 161, 162, 168 
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Meteorological observations made at Des Moines 

dnringthe total eclipse of Aug. 7,1868 (note) 216 

Polariscopic observation, 1870 . . • . 317 

(See also pp. 256, 270.) 

Snpplementaiy report to Prof. Harkness’s spec¬ 
troscopic observation, 1869 .... 402 
(See also p. 342.) 

Observation of the corona of 1869, Aug. 7 . . 6ox 

(See also pp. 596, 597.) 

Description of the corona of 1870, Dec. 22 . . 645 

(See also p. 616.) 

Eastman (ICrs. J. E.) 

Observation with photometer to measure the light 
received from Uie heavens during, totality, 

1869.185, 191 

ElUptio Outline of Corona. 

Outline of corona as shown on the daguerreotype 
plate exposed during the eclipse of 1851, 

July 28, described by Busch as being “hexa¬ 
gonal, as if an e^ual-sided hexagon with 
somewhat convex sides were inscribed in an 
dlipse^’.5II 

Elliptic outline dra'wings of corona of 1870, Dec. 

22nd.615 

Elliptic Outline of Uooxl’b Biso. 

Undue elliptidty of moon’s disc iu eclipse photo- 
iraph^possiblyindicating greaterirradiation 
m ^uatorial regions . . . (note) 338 

Eadaile (T. Kennedy). 

Instrument with which photographs of the corona 

of 1878, July 29, were taken . (note) 719 
d’Essalles, 

Effect of partial eclipse upon plants , . .221 

V. F. 

Tint of moon’s disc and sun spots , . . 7, 9 

FarreU(Hrs.) 

Rapid approach of moon’s shadow observed in 

the air.122, 130 

Star (probably r Cancri) seen near tlie limits of 

the corona, 1869.239 

Fauro (Fadre F.) 

Observation of shadow bands . . ,41-4,51 

Observation of corona of 1868, Aug, i8th , . 591 

(See also p. 583.) 

Fauvelle (E.) 

Observation of shadow bands . . , 40,45 

Feaxnley (Frol C.) 

Coloured fringe along moon’s limb during partial . 
phases.12, 13 

Light seen extending beyond the cusps of the solar 

crescent ..61,64 

Fodorow (Prof,) 

No shadows seen during totality, 1842 . .248 

Feilitssoh (Prof. von). 

Corona visible twenty seconds before totality 82, 86 

Description and drawing of corona of i860, Tulv 

iSth. 568 

(See also pp, 520, 521, 524-6, 528.) 

Foldt (Br. L.) 

Baily’s Beadb—^black ligaments observed , 95, 100 


PAGE 

Wind shifted and fell during totality, 1851 . , 203 

Meteorological observations made at Frauenherg 

during the eclipse of July, 1851 . (note) ‘215 


Ferguson (A. W.) 

Spectroscopic observation, 1871. 

(See also 350, 350 note, 370.) 

do Ferrer (Jose Joaquin). 

Observation of the chromosphere, i8o6 
Darkness during totality 
Dew deposited during totality 
Observation of corona of i8o6, June 16 


. 470 


112, 113 
. 186 
. 217 
. 506 


Fison (F. W.) 

Polariscopic observation, 1870 .... 300 

(See also pp. 264, 265.) 

Fitzgerald. 

Photographs of the prominences seen during the 

eSipse of 1869, Aug. 7 , . , .611 


Flashes 

Of light seen on or near the moon’s disc during 

totality.I 9 S» *98 


Foenander (Francis). 

Observation and drawings of corona of 1871, 

Dec. 12 ....... 69s 


Forbes (Prof.) 

Moon’s shadow seen to approach like a column of 
darkness sweeping through the air with a 
frightful velocity.122, 124 

Spectroscopic observation, 1836.... 379 

(See also p. 337.) 

Frazier (President). 

Assistant of Prof. Newcomb in observing the 

eclipse of 1869.241 

Frisian! (Prof.) 

Observation of shadow bands , . . 43—54 

Fritsoh (Dr. Q-.) 

Attempt to photograph the corona of 1S68, Aug. 

i8th.593 


Fryer (Alfred). 

Iridescent clouds in the neighbourhood of the sun 

seen immediately before totality . . 152, 159 

Darkness during totality, 1870 . . . ,191 

Fyers (Capt. A. B.) 

Spectroscopic observation, 1871.... 467 

(See also pp-SS?. 338 . 34x5, 34S, 350, 351, 352.) 
Fullarton. 

The moon seemed to jump forward at the begin¬ 
ning of totality.no 

Fusinieri (M.) 

Spectroscopic observation, 1842 .... 379 
(See also p. 336.) 

&abba (Piot) 

Polariscopic observation, 1842 . . . 275 

(See also p. 266.) 

Gtalen (Dr. F. van). 

Reddish-violet colour on cloud near to the horizon 

during totality.141 

Gktltou (Francis). 

Brushes of light from thin solar crescent . 61-4, 67 

Description and drawing of corona of i860, July 

i8th.562 

(See also pp. $20, 521, 524, 526, 527.) 
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Gavey (G. E.) 

Observation of corona of i860, July i8th . . 540 

Gentil (le). 

Drawing of corona of 1766, Feb. glh . . . 505 

Gibson. 

Meteorological observations made at Ogclcnsbiirgh 
during the annular eclipse of May, 1854 

(note) 215 

Gilliss (Lieut. J. H.) 

Coloured fringe along moon’s limb during partial 

phases.10, ii, 12, 15 

Observation of Baily’s Beads ... 94, loi 

Arcs of prismatic colours seen on the moon’s disc 

during totality, i860 .... 151, 154 

Effect of total eclipse upon two devout Catholics. 221 
Gillman (F.) 

Description and drawings of the corona of 1870, 

Dec. 22nd ....... 633 

(See also pp. 615, 617.) 

Gilman (W. S., jnn.) 

Moon’s limb seen outside sun’s disc . . 23, 32 

Star (probably tt Cancri) seen near the limits of 

the corona, 1S69 .... 238 note, 239 

Observation of the corona of 1869, Aug. 7th . 6cx) 

Glaisher (James). 

Meteorological observations made at Oundle 
during the annular ecliiise of Mai eh, 1858 

(note) 215 

Goldschmidt (Hermann). 

Whole moon seen for eleven mimitcs after totality 34 
Observation of shadow bands . . 40—45,49 

Dark-blue colour of the heavens near the zenith 

during totality.162, 166 

Zodiacal light not seen during totality, i860 . 239 

OUservation of corona of i860, July 18th . . 556 

(Sec also pp. 521, 524, 525.) 

Gonsalvo (Francois). 

Luminous meteors seen during tot.ality, 1842 . 196 

Good (J. W.) 

Moon’s limb not seen outside sun’s disc . 23, 25 

No light or dark spot perceived on the moon’s 

disc during totality.173 

Wind died away during totality .... 202 

Trou d’Ulloa looked for, but not seen, 1851 . 235 

Goodwin (Bev. H. A.) 

Brushes of light at commencement of totality 61-3, 66 

Description and drawing of corona of 1S60, July 

i8th. .558 

Gordon (J. E. H.) 

Spectroscopic observation, 1870. . . .418 

(See also p. 367.) 

Gonjon (M.) 

Moon’s limb not seen outside sun’s disc . 23, 26 

Gonld (Prof. B. A.) 

Unsuccessful search for intra-mercurial planets, 7th 

Aug., 1869.241 

Grant (Prof. Bobert). 

Corona seen before totality ... 82, 8$ 

Collection of early observations of the cliromo- 

.sphere.(note) iii 

Royal Astron. Soc., Vol. XLI. 
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Observation of the chromosphere, i860 . 112,114 

Approach of moon’s shadow watched for, but not 

observed.123, 129 

Dull orange hue of sky near the horizon . 139, 146 

Colour of the moon’s disc as observed seven or 

eight minutes before totality . . 171, 175 

Strange appearance of objects seen during totality 194 

Observation of the corona of i860, July i8th . 562 

(See also p. 526.) 

Grard (M.) 

Magnetic observations made during the eclipse of 

1871.■ . 225, 229 

Gray (The Bev. C.) 

Cold wind during totality, i860 .... 207 

Meteorological observations made at Logroiio 

during the total eclipse of i8th July, i860 (note)2i5 

Greenbank (H.) 

Meteorological observations made at Orduila 

during the total eclipse 6f i8th July, i860 (note) 215 

Green Line. 

Green line in the spectrum of the corona identified 

as corresponding with the dark line 1474 344-7 

Distance from the sun’s limb to which the bright 

line 1474 has been traced .... 358 

ICvidencc tending to show that the matter corre¬ 
sponding to the 1474 line forms a continuous 
envelope uniformly incandescent about the 

sun.365 

Green line of the coronal spectrum observed after 

totality.374 

Griffith (George). 

Colours on clouds seen during totality . • 149 

Polari.scopic obscrv.ation, 1870 . . . .3*^ 

(Sec also pp. 255, 266 note, 268, 269.) 

Grosoh(L.) 

Description and drawing of the corona of 1867, 

Aug. 29Lh.580 

Grover (Capt. John). 

Waving light of baily’.s Beads .... 105 

Haase (Prof. C.) 

Moon’s disc observed to be darker than sun spots 7, 8 
Moon’s limb.traced outside sun’s disc ten minutes 

before .and after totality . . .23, 29, 30 

Prominences appear to swim round during 

totality. 40 ” 45 » 5 ® 

Wind lullctl and shifted during totality, i860 . 200 

Haig (Capt. C. T.) 

Darkness during totality differs greatly at dif¬ 
ferent places.185, 190 

Spectroscopic observation, 1868 . . . 3^5 

Hall (Hiss Alioe). 

Drawing of corona of 1874, April l6th » * 7*4 

Hall (Prof. Asaph). 

Strong wind about the time of totality, 1870 . 213 

Description of the corona of i 870 » Dec. 22nd • 643 
(See also p. 615.) 

Hall (Henry). . 

Drawing of corona of 1874, April i6th . * 7*5 

98 
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Halley (Sr^ Edmund). 

Observation of the chromosphere, 1715 . ui, 112 

Change in the colour of sky before totality, 1715 1 60-62 
Stars observed during totality . , , * I77 

Darkness during totality in 17x5 , . .186 

Flashes of light which seemed to dart out from 
behind the moon during totality, 1715 . 19S 

The corona cast no shadow • . . . 245 

Hammond (B. E.) 

Spectroscopic observation, 1870 , , . 424 

(See also pp. 350, 352.) 

Hardy (R. W. H.) 

Coloured band along moon’s limb during partial 

phases.ii, 12, 17 

Moon’s limb seen outside sun’s disc , , 23, 24, 30 


Hardy (Commander). 

Iridescent clouds near to the solar cre(;cent seen 

at some distance from the path of totality 152, 156 


Harkness (Prof. William). 

Band along moon’s limb not seen during partial 

phases.xi, 12, i8 

Strong wind about the time of totality, 1870 . 214 

Polariscopic observation, 1870 , , , .321 

(See also pp. 256, 264.) 

Spectroscopic observation, 1869. . . , 400 

(See also pp. 342, 343, 344, 350, 354, 

3 SS (note), 358 

Spectroscopic observation, 1870. , . . 441 

(See also pp. 343, 345, 349,350,358, 364.) 

Description of the corona of 1870, Dec, 22nd . 644 
(See also p. 616.) 

Photographs of corona of 1878, July 29th . , 72Q 

Hasselgren. 

Unable to read minutes of chronometer face 

during totality , , , , . ,188 


Hatt (H.) 

Double observation of commencement of totality 

compared with TLsserand, Olry, Stephan , 120 

Heat. 

Attempt to measure the heat received from the 

corona 245 

Heani (Major). 

P'aintly luminous lines from the aisps of the solar 

crescent.61, 68 


Heath (R. F.) 

During totality, the clouds seemed to come 

down on to the mountains . , , • *35 

Colours on clouds during totality , , 139, 143 

Illumination of objects within the zone of totality 192 


Henderson ( ). 

Purple hue of sky when the sun was only partially 

eclipsed.160, 162 


Heimessey (JT. B. H.) 

Observation of corona of 1871, Dec. 12 

Photo^aphic operations at Dixlabetta during the 
edipseof i87i,.Dec. 12 . . , , 


691' 
707 


I'ACJK 

Hennessy (Governor Pope). 

See Pope Hennessy, 

Henry. 

Colour on clouds during totality. , . .141 

Herschel (Captain John). 

Note with respect to Campbell’s observation of 

brushes of light from solar crescent . . 69 

Spectroscopic observation, 1868 .... 392 

(See also pp. 339, 342, 350.) 

Spectroscopic observation, 1871. ' . , , 454 

(See also pp. 337, 343 note, 344, 350, 351, 

357 , 358 , 365.) 

Observation of corona of 1871, Dec. 12 , , 690 

(See also p. 655.) 

Hexagonal Outline 

Of dnguerreotyiDe of corona of 1851, July 28 , 511 

HiU (President). 

Deep violet shadow of the moon seen in the air , 131 

Stars observed during totality , , , . *79 

Deposit of dew during totality . , . ,2X8 

Observation of the corona of 1869, Aug. 7 . , 605 

(See also p. 596.) 

Himes (Prof. Charles P.) 

Observation of the corona of 1869, Aug. 7 , , 602 

(Sec also p. 597.) 

Photographs of the prominences and lower struc¬ 
ture of the corona of 1869, Aug. 7 , , 607 

Hind (John Russell). 

Moon’s disc of a dull coppery red colour l)eft>re 

totality.39 

Brushes of light from solar crescent , , 61, 64 

Prominence seen for four seconds after tlie end of 

totality.91 

Strong white light at base of prominence 

(Young’s stmtum).115 

Alteration in the colour of the sky before totality, 

*851.160, 163 

Indigo blue colour of sky observed at a great 

distance from tbe path of totality, 18G0 iGo, 167 

Colour of the moon’s disc as seen during totality, 

. m 

Hobbes (R. J.). 

Yellow colour of sky near horizon l)cfore totality 143 

Hogg (Oapt. J. R.) 

Photograi»hic operations at Jaflfna during the 

eclipse of 1871, Dec. 12 . , . .7x1 

Holiday (H.) 

Rays of light from solar crescent . . .71 

Observation and drawings of corona of 11871, 

Dec. 12.693 

Homogeneous Coronas. 

Corona of 1870 more homogeneous than coronas 
of 1869 and X871; coronal structures less 
striking as compared with background. , 613 

(See also pp. 6x5, 616.) 

Corona of 1874 more homogeneous than coronas 

of i860 and 1871 .... 713,714 

Hook. 

Part of moon’s limb seen outside sun’s disc. 24, 23 
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Eomon. 

IJrightncss of ihc horizon (Inrinj; lotality . . 181-3 

Hostage (J.) 

Riush of wind at totality, 1S70 . . . ,212 

Description and drawing of the corona of 1870, 

Dec. 22.. 625 

(See also p. 614.) 

Hongh (Prof. G, W.) 

Coloured band along moon’s limb during partial 

phase.n, 12, 17 

Moon’s limb not seen outside .sun’s disc . . 31 

Tails of light from solar crescent , . 62,63,71 

Prominence seen nearly a minute before totality . 92 

Duration of llaily’s Heads .... 94, X02 

Flowing together of Haily’s Beads , . . 106 

Strange appearance of objects seen during totality 194 
Faint whitish bodies seen floating near to the 


place of the thin solar crescent, 1869 . • 197 

Observation of tlie corona of 1S69, Aug. 7th . 605 
(See also pp. 596, 597.) 

House (JT. C.) 

Faint whitish bodies seen floating near to the 

]dace of the thin solar crescent, 1869 . . 19S 

Meteorological <jbservations made at Mattoon 

during the total eclipse of 7tli Aug. 1869 (note) 216 

Hudson (W. H. H.) 

Corona seen for three-<piarters of a minute after 

totality.H2, 87 

(Ireen velvety appearance of the moon’s disc as 

observetl during totality . . . 171, 176 

I’olariscopic observation, 1870 .... 304 

(See also i)p. 2(»S, 269, 270 note.) 

1 )escription and drawing of the corona of 1870, 

Dec. 22nd.616 

(See also pp. 614, 615, 617.) 

Huggins ('William). 

l*olariscopic instnunenls sent out for eclipse of 

186S.(note) 290 

Humphreys. 

Moon’s lind) not seen outside sun’s <lisc . 23, 25 

Wind almost cease* 1 during totality, 1851 . . 202 

Hydrogen Lines. 

Kvidence with resj)ect to the identilication of the 

hydrogcii lines of the coronal spectrum . 347 

Di.stance from the sun’s limb to which the bright 
lines of the hy<lrogen spectrum have been 
traced.361 


Ibaoh. 

Observation of shadow bands , . .40— 4 S» 50 

Iglesius. 

Drawing of the corona of 1870, Dec. 22nd . . 622 

(See also pj). 617, 618.) 

Illumination 

Of the atmosphere within tlie area of totality, 

and (lark violet c<jloiir of the heavens . (note) lOi 
Measure of illumination of the heavens during 

totality by Mrs. Kastman in 1869 . • 185 

Unnatural coloiu's by which objects within the 

area of totality appear to be illuminated 192-4 
During lotality the illumination of the atmosphere 
.so great that no details can he oh.served on 


PAGE 

the moon’s disc, though it must be illu¬ 
minated by full carthshinc . . .170 

During totality stars of the 3rd magnitude are 

only recognized with difliculty . . , 177 

Instruments. 

Comparison of instruments made use of for ob- 

.serving the .spcctmm of the corona • . 375-8 


Intra-mercurial Planets 

Searched for during total eclipses of i860 and 

1869.238-42 

Iridescent Arcs around Corona. 

See Rej^ortsof <le Birto and d’Azamhuia, p, 153 ; 
tjnery A. B. Brown, p. 156 ; Corallo, p. 158 ; 
I’istoia, p. 158. 

(See also note with respect to Cappcllctti’s 
observation on p. 151.) 

Irradiation 

Causing prominences to appear to overlap the 

limb of the dark moon . . . 231-7 

Photographic iri’adiation from prominences ex¬ 
tending over the di.se of the dark moon . 652 

(See also StiiheiulorfT ami Lassell, p. 235 ; 
Peirce, Murray and Swill, p. 237.) 

Irwin (The Rev. J. W.) 

Spot of light olserved within the limb of the 

dark moon, 1748.233 

Iyengar (C. Appoo). 

Meteorological observations made at Vuni>urlhy 
during ibe total eclipse of i8th Aug., 1868 

(note) 216 


Jacob (Capt. W. S.) 


Observation of shadow Ixinds » 

Brushes of light from solar crescent 

• 40 - 45 . 48 

Observed during eclii>se of 1842 

. . 64 

„ „ „ i860 

(See also pi>. 61, 62, 63.) 

. . 6 S 

(^)rona seen ten seconds before totality 

00 

Orange colour of sky near the horizon 

during 

totality. 

. 147 


Meteorological observations made at Sierra de 
Tolofio during the total eclip.se of i 8 l 1 i July, 
i8(k).(note) 215 


Jaffna Photographs. 

Kvidence with respect to slrucliires visible in the 
conma of 1S71, Dec. I2lb, utTorded by the 
JuiTiia photographs ..... 654 

James (G.H.) 

Colours on sky near horizon during lotality • 143 

Darkness during totality, i860 . . . 184, 189 

Meteorological observations mmle at San Ix)ren/.o 
during the total eclipse of l8lh July, 1S60 

(note) 215 


Janson (T. C.) 

Olwicrvalion of Daily’s Beads . . .94, 95 » lOl 

Purple colour of the sky near the zenith during 

totality. Orange colour near the horizon 162, 165 
Darkness during totality, i860 . . . 185, 188 

Colour of the moon’.s disc as seen during totality . 174 
Olxservation of corona of i860, July l8th . . 535 


Janssen (Dr. Jules). 

Spectroscopic olxservation, 1868 .... 386 
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Spectroscopic observation, 1871 . 

(See also pp. 343, 344 , 347 , 35 o, 352 , 354, 
357 , 358, 36X, 36s, 368, 370 -) 
Observation and drawing of corona of 1871, Dec. 
I 2 th. 


Jaubert (liC.) 

No shadow cast by the corona, 1842 . 


Java Photograplis. 

Evidence with respect to structures visible in the 
coi*ona of 1871, Dec. I2tli, affoixled by the 
Java photographs . . ‘ . 
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450 

687 

24s 

653 


Eeifer (GezLeral). 

ElTect of total eclipse upon animals . . . 223 

Kirkwood (Frol Daniel). 

Magnetic observation during the eclipse of May, 

1854.224, 226 


Koppe (C.) 

Meteorological observations made at Mulwar 
during the total eclipse of i8th Aug., 1868 

(note) 2 i6 

Krag (Lieut.) 

Gradual increase of darkness at commencement of 

totality.123, 125 

Wind during totality, 1851 . . . . 201 

Ku^cki (K.) 

Observation of the chromosphere, 1850 . 112,113 


EfTect of total eclipse on animals . . . 220 


Ladd (Wm.) 

Infonnalion with respect to polariscopic instm- 

ments sent out for eclipse of 1868 (note) 290 
PolarLscopic observation, 1870 .... 307 

. (Sec also pp. 256, 266, 270 note.) 

Laisement (M.) 

Magnetic observations made during the eclipse of 

1871.225, 229 

Lane (J. Homer). 

hand or fringe not seen along moon’s limb during 

partial phases.11,13 

Moon’s limb scon for 2*“ 5" after totality . . 35 

Approach of moon’s shadow looked for, but not 

observed.123, 133 

Olwervation of the corona of 1869, Aug. 7th . 602 
(See also p. 597.) 

Description of the corona of 1870, Dec. 22nd . 641 
Lang. 

Observation of shadow bands . . .40, 45, 55 

Langley (Frol S. F.) 

Tongues of pale flame seen two seconds before 

totality.77—80 

Observation of Daily’s Beads . . 94, 95, 102 

Observation of the corona of 1869, Aug. 7th . 606 

Polariscopic observation, 1870 .... 295 
(See alsopp. 256, 260, 270, 270 note, 272.) 

Observation of the corona of 1870, Dec. 22nd . 628 
(See also pp. 615, 616.) 

Largeteau (H.) 

Observation of the corona before totality . .81-3 

Paint shadow cast by the corona, 1842 . . 246 


PAGE 

lassaletta. 

Drawing of the corona of 1870, Dec. 22nd . . 621 

(See also p. 618.) 


LaBsell (Willieun). 

Darkness during totality, 1851 . . . 185, 188 

Edge of. dark moon appeared jagged, as if rudely 

cut out with a knife, 1851 . , . . . 235 

Latonmeur (M.) 

Polariscopic obseiwation, 1868 , . . .291 

(See also p. 265.) 

Legnazzi (Frol) 

Observation of shadow bands . , . 41-4, 52 


Lenth^rio (Frol) 

Effect of total eclipse on animals 


220 


LesoarbaulVs Flanet. 

Could not have been behind tlie sun during eclipse 

of 1869.(note) 238 


Lespiault (M.) 

Cusps of solar crescent rose colour ... 36 

Tremulous motion of limb of solar crescent. 57, 59 

The corona cast no shadow, i860 , . , 250 

Observation of corona of i860, July i8th . . 536 

(See also pp. 521, 526.) 


Lethbridge (Oapt.) 

Rays of light tangential to solar crescent 61, 63, 71 

A coronal ray which appeared to rotate round the 

moon’s centre.108 


The wind lulled during totality, 1870. , .213 

Meteorological observations made at Gibraltar 
during the total eclipse of 22nd Dec., 1870 

(note) 216 

Lewis (William J.) 

Description and drawing of corona of i860, July 

i8lh.549 

(See also pp. 521, 528.) 

Lewis (W. J.) 

Polariscopic observation, 1870 . . . .301 

(Sec also p. 268.) 

Polariscopic observation, 1871 . . ^ . . 325 

(See also pi^. 268, 270 note.) 


Liais (Dr. Emmanuel). 

Alteration in form of sun spots as eclipsed by the 

limb of the moon.i, 3 

Moon’s limb seen outside sun’s disc . . 23, 28 

No shadow bands observed, though they were 

looked for.45, 48 

Spectroscopic examination of the light of the sky 

before totality.160, 164 

Meteorological observations made during the total 

eclipse of 1858 .... (note) 215 

Brightness of the corona compared with the light 
derived from the place of the dark moon 
during totadity, 1858.249 

Polariscopic observation, 1858 .... 277 

(See also pp. 256, 270, 270 note.) 

Observation of corona of 1858, Sept. 7th . .516 


Lieber. 

Colour on clouds during totality. . . .142 
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Xindelof (Sr. I.) 

Meteorological observations mack* at BerzaHa 

during total eclipse of i8th July, 1S60 (note) 21 j 

Polariscopic observation, i860 , . . .278 

(Sec also pp. 264, 265.) 

Lindhagen (Dr. D. G.) 

The wind rose slightly during totality, 1S60 . 204 

Meteorological observations made at ISerzaiia 
during the total eclii)se of iSth July, i860 

(note) 215 

Polariscopic observation, i860 .... 278 
(See also p. 26S) 

Lindsay (Lord). 

Moon’s shadow watched ftn-, but not seen . 123-32 

L)eei> purple colour of the sky during totality 162, 169 

Photographic irradiation under ]>rominences in 

Lord Lindsay’s corona plu)togrn])hs . . 232 

Description of drawings ol the corona of 1870, 

Dec. 22nd ....... 621 

Photograph of the corona visible during the 

eclipse of 1870, Dec. 22nd (much h)ggecl) . 646 
(See also p. 4S3 note.) 

Photographs of the corona taken during the 

eclipse of 1*871 . See Haikitlphoto}^raphs 

Cui)ies of ])hotographs taken by Dietrich in Java 

during eelip.se of 1871 . . , . 713 

(See also Preface, and 653 note.) 

Lion (Prof.) 

MagiU'lic observations made daring the eclipse of 

1851.224, 225 

Magnetic ob.servations made during the eclipse of 


.234, 229 

Littrow (Dr. C. L. von). 

llaily’s bends black ligaments not seen , c)5, 100 

()b.servation of tlie chromosphere, 1S51 UI, U 2 , I14 

\Vin<l nearly censed (lining totality, 1851 . . 203 

Dew ami fog firmed during totality, 1S42 . , 217 

Liveiug i.Prof.) 

Approach of moon’s shadow oliserved upon the 

clouds , . . . . . .125 

KlTecl of total eelip.se mioii a crow . . , 220 

Locklin. 


.Star (probably IT Daneri) seen near the limits of 

the corona.238, 239 

Lockyor (J. Norman ). 

Corona .seen for nearly three minutes after tot.alily 

82, 88 

Polarlseoiiic observation, 1871 , . . , 323 

C*Seealso jip. 255, 250, 259, 267, 271, 272.) 

Sjiectroseopic observation, 1H71, Dee. I2th . 

(See also pf). 343 . 344 , 347 , 35 °, 3 SL 
357 , 35 «. 361, 3 ^> 9 .) 

Ob.scrvation of corona of 1871, Dec. I2tli . .. 687 

Report on ob.servations of cclip.se of 1875, <^pidl 

6th.716 

Longomontanus. 

Moon observed to be darker than sun sjiots. 7 note, 8 
Lorenzoni ( Dr. Q.) 

Sjiectroscojiic observation, 1870 . . , 444 

(See also lip. 34S, 350, 3S3, 353.) 


do Lonville (M.) 

Observation of the chromosphere, 1715 , 112,113 

Klaslie.s of light seen on the moon’s disc dur ing 

totality, 1715.196 

Lowe (E. J.) 

Clouds became lower as the eclipse progressed 

134. 136 

Colours of clouds and .sky during totality . . 143 

Stmnge appearance of objects seen during totality 193 

Brisk wind until immediately before totality, when 

there was a perfect calm, i860 , . . 204 

Meteorological observations made at Fuente del 
Mar during tlie total eclipse of i8th July, 

i860.(note) 215 

Lysagkt (Major). 

Observation of Daily’s Beads . . . 94, 98 

Maolauriii (Prof. Colin). 

The moon seemed to jump forward at the begin¬ 
ning of totality.no 

Maclear (Commander). 

Spectroscopic observation, 1870 .... 420 
(Sec also pp. 343, 347, 348, 350, 354, 355.) 

brightness of the s[>cclrum of the corona of 1S71 
as compared wilb the brightness of the 
spectrum of the great nebula in Orion . . 254 

Spectroscopic ob.scrvation, 1871 .... 447 

(Sec also pp. 337, 339, 368, 371, 372.) 

Obscrvalion of corona of 1871, Dec. 12 , . 687 

HcLood (E. A.) 

blackish-blue colour of .sky overhead during 

lolalily.161, 162, 168 

Observation of the corona of 1869, Aug. 7th * 604 

McTaggart (Dr.) 

briglUuc.ss of the horizon during totality . , 183 

Meteorological observations made at Sierra de 
'rolono during the total edlp.se of i8th July, 
iSOo.(note) 216 

Madler (Dr. J. H. von). 

.Sun spots grey as compared with moon’s disc . 7, 8 

Not the Iciist trace of a bright spot to be observed 

on the moon’s disc during totality, i860 . 174 

Ob.servatiou of the corona of iS( 5 o, July iSth . 558 

(See also p. 524.) 

Miidlor (Frau von). 

J’arhclia and rays seen just before totality . . 74 

Colour of the moon’.s disc as observed during 

totality, i8(x> . . . . . • ^74 

Darkness during totality, i860 , . . 1S5, 190 

Magnetic Observations 

Made during ecliixses.224-30 

Magrini (Prof.) 

Heat from corona much gi*eater than that from 

the fiiil muon.246 

Speclro.scopic observation, 1842 .... 380 

(See also pp. 336, 354.) 

Mahmoud (Bey). 

Effect of total eclipse upon men .... 222 
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HalLoxLy. 

Photograph of the corona of 1870, Dec. 22nd . 647 

(See also p. 648 note.) 

Majocehl (Prof.) 

Polariscopic observation, 1842 .... 275 

Attempt to photograph the corona of 1842, July 

7^1.508 

ManteBino (Sig.) 

Moon’s shadow travelling like a wall of fog over 

the landscape.122-8 

Colours of dawn on the horizon during totality . 146 

Meteorological observations made at Bilbao during 

the total eclipse of i8th July, i860 (note) 216 

Marquez (Senor Sanchez). 

Drawing of the corona of 1870, Dec. 22nd . . 620 

(See also pp. 615, 616, 6i8.) 

Marth (Albert). 

Aid with respect to orientations and other matters 

involving calculations . Preface vi, and 484 

Martini (M.) 

Meteorological observations mode during the total 

eclipse of 7tli Sept., 1858 , . (note) 215 

Massini (M.) 

Venus seen when the sun was nine digits covered 89 

Mathews (H. M.) 

During totality, the plain beneaUi seemed to sink 

to twice its ordinary depth . , . 134,136 

Red light on the horizon during totality, causing 
the distant mountains to appear sharply 
defined.182 

Meteorological observations made at Orduna 
during the total eclipse of i8th July, i860 

(note) 216 

Mhucini (Prof. Francesco). 

Observation of shadow bands . . . 41-43,54 

Manvais (M. Victor). 

Unifonnly black appearance of the moon’s disc as 


observed during totality . . . .173 

Polariscopic observation, 1842 .... 274 

(See also p, 255.) 

Polariscopic observation, 1851 , . . *277 

(See also pp. 256, 266.) 

Mayer (Prot Alfred M.) 

Wind sprang up at the commencement of totality, 

1869.210 


Photographs of the prominences visible during 

the eclipse of 1869, Aug. 7th . , . 610 

Mayo (M.) 

Magnetic observation made during the eclipse of 

i860. . .226 

Meek (F. B.) 

Observation and drawing of the corona of 1869, 

Aug..7th ,.603 

(See also p. 597.) 

de MeUo (M.) 

Moon’s limb seen outside sun’s disc . . .27 

Observation of corona of 1858, Sept. 7th . , 516 

Meteorological ObservationB. 

Note giving references to some of the more 
important meteorological observations made 
during recent total and annular eclipses 215, 216 


PACE 

Meteors. 

Flashes of light resembling shooting stars seen 

about the time of totality . . . 195-S 

Milaud. 

Darkness during totality, 1851 . . . .188 

Wind ceased during totality, 1851 . . . 202 

Moesta (Bon Carlos). 

Succession of whirlwinds during totality, 1S53 . 203 

Observation of corona of 1853, Nov. 30th . - 5*4 

HoletL 

See Saya^MoletL 

MoUer (Dr. Azel). 

Brightness of the horizon during totality . . 181 

Monnier. 

Rainbow colours on clouds below the sun, 

1748.152. IS 3 

Moon. 

Seen as red before totality. . . . 3 ^» 39 

Whole of moon seen before or aflcr totality. . 33-5 

Tlie moon appears to jump forward at the begin¬ 
ning and end of totality . . . loy, 110 

Moon’s Disc. 

No lunar details can be detected during lutalily, 
though the moon is illuminated by full earth- 

shine .170 

Colour of the moon’s disc as seen during to¬ 
tality.I 7 I -<5 

Moon’s Limb. 

Band or fringe along, seen during partial ecli])ses 10—22 

Evidence with respect to the moon’s limb being 
seen outside the sun’s disc during partial 


phases.23—32 

Moon’s Shadow. 

Frightful velocity of.122 

Appears like a wall of fog” in the air . .128 

Morant (Captain). 

Observation of corona of 1871, Dec. 12tli , . 6yi 

Morton (Prof.) 

Band along moon’s limb in partial j>base jdioto- 

graphs.21 

Morton (Lord). 


Spot of light not observed within the limb of the 
dark moon, tliough seen by Mr. James Short 
in an adjacent room, 1748 .... 233 

Moseley (H. N.) 

Spectroscopic observation, 1871, . . .471 

(See also pp. 344, 350 note, 358, 374.) 

Monlton (J. Fletcher). 

Polariscopic observation, 1870 .... 292 

(See also pp. 265, 270 note.) 

Description and drawing of the corona of 1870, 

Dec. 22nd.619 

(See also pp. 615, 6i6, 617.) 

Muller (Sig. Biamilla). 

Observation of shadow bands . . 40 "“ 4 S» 52 » 53 

’ Magnetic .observations made during the eclipse 

of 1870.224, 227 

Murphy (Mrs.) 

Meteors seen during the total phase, iS6y . . 194S 
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Murray (Prot David). 

Prominence seen before and after totality . . 93 

Just before totality faint whitish bodies seen 
floating in the neighbourhood of the eclipsed 


sun, 1S69.197 

Effect of total eclipse upon n cow , . . 223 

White spot on the moon’s disc imder protube¬ 
rance .237 


Observation of the corona of 1869, Aug. 7th • 605 
(See also pp. S 9 ^> 5970 
Murray (E. W.) 

liand along moon’s limb during the partial pliasc-s ii, i6 
Moon seen as coloured before totality. . . 38 

During an annular eclipse the moon’s disc ap¬ 
peared streaked by five stationary lines, Jan. 

1851.*97 

Description and drawing of corona of i860, July 

iStli.554 

(See also pp. 521, 528.) 

Murrey. 

Meteorological observations made atldodio during 

the total eclipse of iSth July, i860 (note) 216 

Myer (General Albert J.) 

Approach of moon’s shadow not observed at coiu- 

meucement of totality, though looke<l for 123, 132 

Shower of bright specks seen l,)cfore totality, i8r)9 198 

NadFtel (P. J.) 

liright oningo colour of the sky near the horizon 

during totality.I39i I49 

I'lescription ami dmwing of the corona of 1870, 

Dec. 22nd.628 

(.See also p. 615.) 

Newcomb (Prof. Simon). 

Unsuccessful search for intra-mercurial planets 

during ecli[)se of 1869 .... 240 

Observation of the corona of 1869, Aug, 7th . 600 
(.See also p. 597 note.) 

Description of the corona of 1870, Dec. 22nd , 632 

(See .also [)j). 615, 616.) 

Newton (Sir Isaac). 

I-.ctter from dotes with res])ect to the tot.al solar 

eclipse of 1715, May 2iid , , . , 501 

Nobile (Prof. A.) 

Spectroscopic observation, 1S70 . . . 4/J.5 

(Sc-c also pp. 337, 343-5, 374 notu.) 

Noble (Capt. William). 

Moon’s liml) seen outside sun’s di.se . , 23, 30 

Observation of purple shadow of the moon Im- 

velling through the air .... 132 

The clouds appeared to deseend during totality 134, 137 
Nones (H. B.) 

Dark rose colour of moon’s sluodovv .seen in the 

iiir.122, 126 

Norman. 

Tracing of the corona of 1S70, Dec. 22n(l . 629 

(Sec also p. 615.) 

Notches in the Moon’s Limb. 

Trou d’Ulloa and notche.s in the moon’s limb 231-7 


VA GIC 

Officers of the French Navy. 

Occultation of sun spots by the limb of the moon i, 5 
d’Oliveira (M.) 

Observation of corona of 1858, Sept. 7tli , . 516 

Olry (Lieut.) 

Double observation of commencement of totality 

compared with Tisserand, Halt, and Stephan 120 

Drawing of corona of 1868, Aug. 18th , , 588 

(See also p. 584.) 

Olufseu (Prof.) 

Moon’s limb not seen outside sun’s di.se . 23, 26 

Daily’s Heads—black ligaments not seen . 95, 100 

Omodei (Sig.) 

Observation of shadow bands . . , 4i» 53 

Oom (Lieut. F. A.) 

Whole moon .seen four minutes after totality . 34 

Corona seen a minute before totality , . 82, 84 

Purple-blue colour of the heavens duinng 

totality.161, 162, 166 

Description and drawing of corona of i860, July 

18th.550 

(See also pp. 521, 524, 528.) 

Orientation. 

All drawings of the corona oricnttnl with the sun’s 

axis vertical uiion the page . , , . 483 


Data from which the posilion of the sun’s axis as 
given in the woodcuts and plates has been 
determined.484 

Orientation of 1871 Photographs. 

Orientation a<Io)>ted for tlie photographs of the 

corona of 1871, Dec. I2lh . . • . 654 

Ottumwa Photographs. 

Drighl ])ateh within the limb of the moon in one 

of tlic.se ifliotogniphs.232 

Brighter .stmetures in lower jmrts of corona of 
1869, Aug. 7th, visible in the Ottumwa 
photogmi>hs.595 

Orientation ol' Ottumwa photographs of 1869 (note) 59$ 
(See also I limes and Browne, pp. 607, 6(59.) 

Oudemans (Dr.) 

Letter from, with respect to J.ava pholograiffis of 

1871.711 


Paine (R. T.) 

Brush of light from .solar ere.seent . . ^3) 7i 

Pamlor (Thomas). 

During totality the objects at Iminl invisible, but 

there was a faint light on the horizon . .182 

Observation with respect to the wind during 

totality, i860.206 

Parhelia. 

Seen just before totalily .... 74-6 

Faroissien (Bev. Challis). 

Baud along moon’s limb during partial plia.scs 11, 12,14 

At the time of greatest obscuration, during an 
annular eclipse, the sky seemed very near 
upon the earth » • . . . • ^35 

Parsons (Capt.) 

Colour of the moon’s disc as observed during 

totality . . • « • *73* 
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Peixoe (Prof. CliaB. S.) 

Colour of the sky during totality . i6x, 162, 169 
Colour of the moon's disc as observed during 

totality.17 175 

Polariscopic observation, 1870 .... 316 

(See also pp. 255, 270, 272.) 

Spectroscopic observation, 1869, , , .411 

Peiroe (Krs. Charles S.) 

Description and drawing of the corona of 1870, 

Dec. 22nd.640 

(See also p. 615.) 

Peiroe (Prof. JT. K. ) 

Sky during totality violet-blue above, lurid near 

the horizon.162, 169 

Wind died away about twenty minutes before 

totality, 1869.210 

The dark moon resembled a black jagged wafer . 237 

Observation of the corona of 1869, Aug. 7th , 604 
(See also p. 597,) 

Pell. 

Totality seemed to fall like a pall dropped over 

eveiything.I34» I37 

Pelt (Pr. Van). 

Deposit of dew during totality, 1854 . , ,218 

Pjohroae (F. Granmer). 

Greenish-white colour of a portion of the sky seen 
during totality, 1870.149 

Pereira (BE. Senna). 

Meteorological oliservations made during the total 

eclipse of 7th September, 1858 . (note) 215 

PerkxnB (F. W.) 

Stars observecl during totality .... 180 

Perowne (Eev. J. J. S.) 

Observation of the approach of the moon's shadow 

X22, 129 

Orange colour of sky near the horizon during 

totality, i860.139, 147 

Colour of the sky during totality . . 160, 167 

Strange appearance of objects seen during totality 193 
Cold wind during totality, i860 .... 207 
Perry (J. G.) 

Corona seen one minute twenty seconds before 

totality.82-5 

Observation of the chromosphere, i860 (note) in 
Moon's shadow seen sweeping over the landscape 129 

During totality clouds .seemed to descend nearer 

to the earth ..... 134, 136 

The colour of the sky . , , .160,167 

Stormy wind during totality, i860 , . . 207 

Observation of corona of i860, July i8th . . q66 

(See also p. 528.) 

Perry (The Eev. S. J.) 

Spectroscopic observation, 1870 . . . 423 

(See also pp. 350, 373.) 

Description of the corona of 1870, Dec. 22iid . 627 
(Sec also p. 614.) 

Magnetic observations made during the total 
. eclipse of Dec. 1871 . , , . , 224,230 


Perspective. 

General remarks with respect to change in the 
appearance of coronal stmctiires as seen in 

perspective.487, 656 

Petit (M. F.) 

Corona seen twelve minutes before totality . 82, S3 

Petley (G. N.) 

Rays of light tangential to solar crescent . 63, 71 

Pettersson (Lieut. G. A.) 

Moon’s limb seen outside sun’s disc fifleen seconds 

before totality.j34 

Colour of the moon during totality . , .172 

Peytal (M. l'Abb6). 

Only live stars seen during totality . . ,178 

Observation of corona of 1842, July 7th . . 50S 

Phelps. 

Star (probably t Cancri) seen near the limils of 

the corona, 1S69 , . . 238 note, 239 

Philips. ‘ 

I'art of moon’s limb seen outside sun’s disc , 23, 24 

Phillips (Sergeant). 

I'hotographs of the prominences visible (luring the 

eclipse of 1S6S, Aug. iStli . . , .59^ 

Photographic Action. 

Photographic action greatest in parts of coroimJ 
photographs correspoiuling to coronal struc¬ 
tures .(nolo) 4S9 

Photographic Evidence. 

With respect to a baud or fringe along the moon’s 

limb during the i)artial phases . . 19 -22 

Pliotogi-aphic evidence of l)r.anehing and curved 

structures in the corona of 1871, Dee. I2ll» 651-7 

Photographic Irradiation 

Cmses tlie prominences to appear lo encro.acb on 

the moon’s limb ...... 232 

Photographs. 

Attempt to photograph the corona of iS.|2, july 

7th, I)y Majocehi . . . . * 507, 508 

Daguerreotype of corona of 1851, July 281b, by 

Herkowski, Jluseh, and Wiehmann . 510, 512 

Photographs of the prominences visil)le during the 

eclipse of i860, July iStli, by De la Kue . 578 

Photognaphs of tlic corona of iSdo, July iStb, by 

Monscrat and .Seech i . . * . . -579 

Pliotograidis of the imnninences visible during (he 
eclipse of 1868, Aug. i8lh, by Kritseh, Vc^gtd, 
and Zenker.^9-^ 

Photographs of the prominences visible during die 
eclipse of 1868, Aug. i8th, by Col. 'leimaiil 
and Sergeant Phillips.593 

Attempt to photograph the conma of 1S68, Aug. 

i8th, by Sutton.^ 594 

Photoglyphs of the prominences and brighter 

.structures in the lower parts of the eoroua of 
1869, Aug. 7th, by K Himes and J. C. 
Browne.607-9 

Photogmphs of the prominences with slight traces 
of the brighter structures in the lower parts 
of the corona of 1869, Aug. 7tli, by A. M, 

Mayer. Cno 
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Photographs of the prominences visible during 
the eclipse of 1069, Aug. 7th, by Black, 
Fitzgerald, and Pourtales . . , , 


611 


Photograph of the corona of 1869, Aug. 7th, by 
Winlock, Wipple, G. D. Clarke, Prender- 

gast, and Wilaams.612 

(See also p. 595.) 

Photograph of the corona of 1870, Dec. 22nd 

(much fogged), by Lord Lindsay , , 646 

Photograph of the corona of 1870, Dec. 22nd, by 
Winlock and Willard (see plate v.) . . 646 

(Sec also pp. 613, 614, 650 note.) 

Photograph of the corona of 1870, Dec. 22nd, by 

Brothei-s (see plate vi.j . • , . 648 

(See also pp. 613, 014.) 

Photographs of the corona of 1871, Dec. 12th, by 
11. I)avis (Loi-d Lindsay^s assistant) (see 

plate vii.).702 

(See also pp. 651-7.) 

Photographs of the corona of x 87 i» Dec. 12th, by 
Tennant, Hennessey, and Waterhouse (see 

plate viii.).707 

(See also pp. 651-7.) 

Photographs of the corona of 1871, Dec. 12th, by 

Hogg (much fogged).711 

(See also p. 654.) 

Photographs of the corona of X871, Dec. X2tli, by 

iJietrioh.7ii» 7^2 

(Sec also p. 653.) 

Photographs of the ct»rona of 1875, April 6th, by 

Beasley. 7*7 

Photograplis of the corona of 1878, July 29th, 
by Brackett, Draper, Harkness, Ranyard, 
Rogers, Waldo, and others . (note) 719, 720 

Piokoring (Prof. Ed. C.) 

Band along moon’s limb during partial eclipses 

(note) 21 

Meteorological observations made at Mt. Pleasant, 

Iowa, during the total eclipse of Aug. 7th, 
x868 .(note) 2x6 

Polariscopic observation, 1869 . • • • 29X 

(Sec also pp. 255, 264,) 

Polariscopic observation, I <870 .... 297 
(See also i>p. 255, 256, 265.) 

Suggestions for polarisct)pic observers. . .335 

Spectroscopic observation, 1869 .... 406 
(Sec also pp. 343, 350 » 35 *> 354 , 355 *) 

Observation of the corona of 1869, Aug. 7 tl^ • ^3 
(See also p. 597.) 

Pillay (T. Gopalkristnah). 

Brushes of light seen all along the c<lge of the 


77 ; 


.80 

692 


thin crescent before totality. 

Observation of corona of 187X, Dec. X2th 
(See .also p. 656.) 

Pinaud (M.) 

Stars observed during totality . 

No shadow Ciist by the corona, 1842 . 

I’olariscopic observation, X842 . 

(See also p. 265.) 

Piola (MC.) 

Red colour of clouds on horizon during totality 139,140 

Royal Astron. Soc., Vol. XLI. 
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275 


Dark violet colour of the heavens during totality, 

*842.. 

Strange illumination of objects during totality • 192 

Shooting stars and one boloid seen during totality, 

1842. igtj 

Pistoia (Capt.) 

Circular iris seen about the sun during totality 

152, 158 

Flantamonr (Frol E.) 

Jets of red light all along the limb of the disap¬ 
pearing crescent ...... 77-9 

The wind calmed about the time of totality, i860 208 

Descr^on and drawings of corona of i860, July 

(See also p. 521.) 

Flants. 

Effect of eclipse on men, animals, and plants 219-23 

Flatt. 

Frightful rapidity of approach of the moon’s 

shadow.122, 126 
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Fogson (Eonnan B.) 

Wind became calm during totality, x868 . . 2X0 

Meteorological observations made at Masulipatam 
during the total eclipse of x8th Aug., 1868 

(note) 216 

Spectroscopic observation, x868.... 390 
(See also pp. 338,340, 342, 350, 351, 352, 

354 , 355 note, 3730 

Observation and drawing of the corona of 1868, 

Aug. xSth.587 

(See also p. 584.) 

Corona not seen after first flash of returning 

sunlight.82, 87 

Spectrascopic observation, 1872. . . • 474 

(See also pp. 338, 34D, 341.) 

Folaxisoopic Observations. 

Discussion of polariscopic observations . 255-74 

Folar Stmotnre. 

Description of curving structures within the polar 

rifts in the 1871 photographs . . .486 

(See also Biela’s drawing, 5^; Grosch’s 
drawing, 581; and plates vii. and viii.) 


Foie (Prof. Wm.) 

Corona seen for a minute and a half after totality 82, 85 

Spectroscopic observation, i860. . . • 380 

(See also p. 336 note.) 

Fope (Dr.) 

Part of moon’s limb seen outside sun s disc. 23, 24 


Fope Hennessy (Governor). 

Brushes of light from thin solar crescent . 02-4, 69 

Sunset appearance of clouds seen on the horizon 

duiing totality. ,148 

Drawing of corona of 1868, Aug. i8th • . 589 

^ee also p. 584.) 


Fonillet (M.) 

Meteorological observations made 
total eclipse of 7th Sept, 1858 


during the 

. (note) 215 


Fonlain (H.) 

Observation of shadow bands . . • 43 ’ 4 » 5 ^ 


99 
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Ponrtales. 

Photograplis of the promineiices seen during the 
eclipse of 1869, Aug. 7th . . . . 


PAGB 

6ii 


PrazmowsM (M.) 

Polariscopic observation, i860 .... 280 

(See also pp. 258, 260, 270, 271.) 


Prince (Charles Xeeson). 

Occultation of sun spots by the limb of the moon i, 6 
Moon’s disc darker than sun spots . . . 7—9 


Pringle (X. H.) 

Drawing of structure in corona of 1871, Dec. 12th 702 
Proctor (B. A.) 

Colour of'the moon’s disc as observed during 

totality ■.(note) 176 

Professors of the Biscayan. Institute. 

. See Biscayan Institute^ JProfissors of* 

Prominences. 

Seen before and after totality , . . 91-3 

Discussion of observations bearing on the state 
as to polarization of the light of the promi¬ 
nences .258-64 

Pye (Walter). 

Spectroscopic observation, 1870 . . . 427 

(See also pp. 337, 338, 339, 343. 34^, 3SO. 

354, 355. 370.) 


Quadrilateral Drawings. 

IsTot many quadrilateral drawings of corona of 

i860.. (note) 520 

Quadrilateral drawings of the corona ol 1868, 

Aug. 18th.. . 584 

Comparison of the quadrilateral drawings of the 

corona of 1869, Aug. 7th .... 597 

Quadrilateral drawings of the corona visible 

during the eclipse of 1870, Dec. 22nd. . 615 

Comparison of quadrilatciul drawings of coronas 

of 1868 and 1874.713 

Quetelet (Prof. X.) 

Iridescent arcs around the solar crescent seen at 

some distance from the path of totality 151, 156 

Xagoonatha Chary (0.) 

See Cfiary (C. Ragoonatha). 

Xanyard (Arthur Cowper). 

Moon’s sliadow seen on the horizon like a coming 

storm, 1870.122, 133 

Deep violet colour of the sky during totality, 

1870.169 

Polariscopic observation, 1870 , , . .312 

(See also p. 271.) 

Dazzling brightness of the corona and promi¬ 
nences, 1870 ..253 

Observation of the great rift in the corona of 

1870, Dec. 22nd ..643 

(See also p. 615.) 

Colours on clouds seen immediately after totality 150 

Suggestions for polariscopic observers, 1871 , 331 

Suggestions for spectroscopic observers, 1877 • 480 

Photographs of the corona of 1878, July 29th . 719 
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Bapatel (H.) 

Deposit of dew during totality . , . ,218 

The corona cast no shadow, 1868 . . .252 

Protuberances encroaching on the moon’s limb . 236 

Zodiacal light searched for without success . . 239 

Eaflteuburg (Persons near). 

^Observation of shadow bands . 40—42, 43, 44, 47 

Bayet (M.) 

Spectroscopic obseiwalion, 1868 . . . 397 

(See also pp. 341 344, 347, 350, 331, 352, 

358, 361, 369.) 

Bayleigh (Lord). 

Reference to paper on blue colour of the sky 

(note) 3S3 

Bays not Badial to Sun’s Limb. 

Ray not normal to the sun’s surface may bo seen 
in perspective as radial, but a ray which docs 
not appear radial cannot be norinal to sun’s 
surface. 

(For evidence with respect to rays 
strikingly inclined to the radial to the 
sun’s limb, see 1868, Jdals, 516; 1860, 
Gabon, 563; Tempel, 575; 1868, 
Stephan, 588; Hullock, 590; 1869, 

Schott, 603; 1871, 'riij)nian, 697, and 
plates from the 1871 ])hotugraphK ; 

1878, woodcut from pbolograplis.) 

Eenuenkampff (Herr G. vou). 

Faint light on the disc of the dark moon , . 236 

Polariscopic observ.alion, 18O0 .... 283 

(See also p. 265.) 

Benou (IKC. X.) 

Meteorological observations made at Vcmldine 

during the eclip.se of July, 1851 . . (note) 215 

Bepulsive Force. 

No evidence of repulsive force driving coronal 

matter a\v.ay from the sun . . * , . .^88 

Bespighi (Prof. L.) 

Spectixiscopic ob.servalion, 1871 . . . 462 

(Sfc also pp. 337, 339, 3.10, 343, 34.t., 3-17, 

35°. 352, 3Si>. 3(><j 3<sj.) 

Beynolds (Bobert). 

Awful appeanance of the dark .shadow of the moon in 
the air.127 

During lol.alily the ^dain below .seemed lost in a 

gulf of hnmeasurahle depth . . . 13.1,136 

Colour of sky ne.ar the horizon during totality . i.|5 

Colour of the sky during tot.nlily. , . 162, 166 

Strange appearance of objects seen during totality 193 

A few .seconds before totality the clouds .s<;emol 
to pause in their southward passage, i860 . 

Bicaxd (F. 1C.) 

Observation of shadow bands , . . 40—44, 54 

Biohards (Admiral). 

Colour of the moon’s disc as observed during 

totality.173 

Bifts. 

Rifts in corona of i860, July iSth , , 530, 531 

Observation by Pope Ilennessy possibly referring 

to rifts in the corona of I868, Aug. i8th . 584 
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ICvidcnoo with ros]U’cl lo rifts in the corona of 

i8(i9, Aujr. 7 tli.597 

ICviilcncc with respect to tlu‘ p-cat rifts in the 

corona of 1S70, Dee. 22n(l .... 614 

Eiftfl, Polar. 

Description of polar rifts in the 1S71 photograi^is 4S5-6 

Eilia (Liout. J.) {tiho spett Riba). 

Spectrosi'opic olwervation, 1S08 , . , 2S2 

(Set^ also i)p. 342, 350, 3SI note, 354, 373.) 

Eiis (M.) 

l\>liirisco]lie ohservalion, 1851 . . . . 276 

(See also p. 25«j.) 

Roberts (Josliua R.) 

Colour of Inn'i/oii (hirint^ totality . . , 144 

Dark lmli{,?.o enlour of tlie sky <luring totality,— 

vivid rol amuiul the horizon . . 162, 165 

llrij^hlness <»f the hori/.on tliirinj^ totality . . 1S2 

Robinson (Dr. T. R.) 

DiiuMe ohservatiun of the coinniencemeut of 

tninlity.119 

Rocho(M.) 

< >h?>ervalion of the corona before totality . . Sr-3 

Rosario (P. C.) 

The innoii ap|ii*an*«l make two <ir three jerks 

loi word at the he:',iniun,t; «il‘totality . . no 

I>oul‘le olv.ei vation of the end of totality , . i2l 

Ross (Licnt. T. R.) 

jMeteoroh »:»iral oh'itM'vatiojis made at Mantawalii 
Kiki duiinji the total eclipse (»f itSth An,t^., 

l8t»S.(note) 2if) 

I''dre<*l id total I'clijoe upon animals . . , 222 

Rosa (ViT. 0 .) 

rolariieopie oh .ervatiim, 1S70 , . . , jno 

(See al to pp. 255. 

Rotation. 

'rhi* III'am and nnonal rays seen lo rotate . . 107-8 

Rottouborfy (Baron do). 

Oceultalii m oi sun spots hy the linih of the moon 1,2,4 
Keddi.di-brownisii lip,ht on inoon’.s di.se . . 39 

IJaily's Ueaihi seemed to run uloiip; the nioon’.s 

lindi.106 

()h nervation of the ehroniospherc . (note) in 

Ohservation ofihe corona of iS(jo, July iSth . 56O 

(See also ]>. 526.) 

Runikor ((iuo.) 

Ueddidi appearaneeof moon’s disc licfore totality 39 

I'ndulatinp, a]tpcarance of thin ereseenl . 57, 60 

Whole of moun seen a mimile and a half before 

totality.35 

Ckirona :;eeii a minute and a half before totality 82, 87 

Yellowish eolour of the sky near the horizon 

durinp, totality, i.S(»o.148 

ludijMi c olour of {\h> sky duiiiij^ totality; yellow 

or sepia and reddish colour near the horizon 162,167 

Ihi^htno'is of the horizon duriiij.; totality . , 183 

Wind fell .dip,htly about the time of totality, l8(>0 209 


Meteorological observations made at Castellon 
cle la Plana during the . total eclipse of i8th 
July, i860 . . . . . (note) 2,6 

Notches untlei: prominences not observed in the 

limb of the moon.236 

Observation and drawing of the corona of i860 

.; 

(See also p. 521.) 


Rnngacliarry (C.) 

Wind became calm during totality, 1868 . 

Rydbenins. 

Pulsating rays from sun, like aurora , 


Saar (Martin). 

Jupiter seen five minutes before totality . . 90 

Stars observed during totality—one of the 3rd 

magnitude, i860..178 

Samuelson (H.) 

Dark vaporous appearance of the moon’s shadow 

as it was seen to approach in the air . 122,. 133 

Coloni-s on clouds seen immediately after to¬ 
tality . . . ■. . . , 129, 1^0 

PolarLscopic observation, 1870 . . . .316 

(wSec also pp. 255, 256.) 

San Fernando, Observers at. 

Drawing of the corona of 1870, Dec. 22nd . , 620 

(Sec also pp. 615, C16, 618.) 

San Lncar, Observers at. 

Drawing of the corona of 1870, Dec. 22nd . . 619 

( Sec also pp. 615, 616, 617, 618.) 

Savourin. 

I’atclies of colour seen jiassing over the ground 
just before totality . . 40, 41, 42, 43, 46 

Saxton (Colonel Gf. H.) 

Speclrosetipie observation, 1871.... 460 
(See also p. 345.) 

Saya-Moleti. 

Observation of shadow bands . . . 40—^44, 53 

Scale. 

Scale selected for woodcuts of the corona . , 483 

Scaver (E. P.) 

Daily’s Heads : observation of black ligaments 95, 102 
Scheffer (Dr.) 

Ob.servation of shadow bands 


Sohidlowsky. 

Venius seen ten minutes before totality 

Schmidt (Dr. J. F. Julius). 

Moon’s limb not .seen outside sun’s disc 

Observation of shadow bands . 


44 ,. 55 
. 89 

23, 27 
42, 47 


The chromosphere divided from the moon’s limb 
hy a line of silver-white light (Young’s 
stratum, 1S51). .116 

Meteorological observations made at Rastenburg 

during the eclipse of July, 1851 . (note) 215 

Dew deposited during totality, 1851 . , .217 

Schott (Chas. A.) 

Occultation of sun spots by the limb of the moon i, 6 

Stars observed during totality . . . .179 
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Unsuccessful search for mtra-mercurial planets 

during the e^pse of 1869 .... 242 

Observation and dravnug of the corona of i86g, 

Aug. 7th.. .603 

(See also p. 597.) 

fichnhart (Dr.) 

Meteorological observations made at Storliis 

during the eclipse of July, 1851 . (note) 215 

fldhnls (Heir &.) 

Venus seen fifteen minutes before totality . . 90 

Observation of corona of i860, July 18th . . SS 9 

(See also p. 521.) 

SohuinaolieT (Prol) 

Observation of the chromosphere, 1842 . 112, 113 

Sohuster (Dr. Arthur). 

Report on observations of eclipse of 1875, April 

6th.717 

fleabroke ( 0 . SC.) 

Approach of moon’s shadow seen on the clouds . 133 

Searle (Arthiir> 

Shadow of the moon like on ordinary cloud 

shadow.131 

SearlB (G. K.) 

Brushes of light all along the limb of disappearing 

crescent . . . • . • 77 i 79 

Seoohi (fadre Angelo). 

Oocultation of sun spots by the limb of the moon i, 2,4 
Moon’s limb sometimes seen and sometimes not 

seen outside sun’s disc .... 3^ 

Corona seen before totality . . . 82, 87 

Bright band of white light at base of chromo¬ 
sphere (Young’s stratum, i860) . . . *17 

Double observation of the commencement of 

totality.120 

Iridescent clouds in the neighbourhood of the sun 

seen a little bdbre and a little after totality 152,158 
Inky black appearance of the moon’s disc as 
^ observed daring totality . . . 171,175 

"Wind became calm during totality, i860 . , 209 

Meteorological observations made at Desierto de 
las Palmas during the total edipse of 18th 
July, 1860.(note) 216 

Effect of total edipse upon animals , . . 222 

Magnetic observations made during the eclipse of 

i860 ...... . 224, 226 

Trou d’Ulloa not seen ..... 236 

I^carbault’s planet and the rain of meteors on 
the body of the sun searched for without 
success . • • • . • 239 

Polariscopic observation, i860 . • , • 284 

Spectroscopic observation, 1870 • . . 440 

(See also p. 339.) 

Observation of corona of i860, July l8th . . 574 

(See also p. 521,) 

Beguenia (Pxol) 

Observation of shadow bands . • . 41—^44, 53 

Sergiant (V.) 

Observation of shadow bands » . 40, 42, 43, 46 

Shadows (jipparefttfy more than Ofii) cast a 
pencil during totality.249 
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Seira (Gapt.) 

Ma^etic observation made during the eclipse of 

1S70.224, 227 

Seward (Governor William H.) 

Observation of approaching and retreating shadow 

of the moon.130 

Shadow. 

No shadow cast hy the corona: comparison of 

observations, with reference to . . . 243 

Shadow of Totality. 

Vaporous appearance of moon’s shadow seen in 

the air before totality.122 

Shadow Bands. 

Seen passing over the ground before, during, and 

after totality.40—56 

Shaler. 

Colour of the moon’s disc as observed during 

totality.175 

Sharp (The Eev. John). 

Iridescent arc around the solar crescent . .156 

Shelbyville Photograph. 

Orientation of Plate iv., made from the Shclby- 

ville photograph of 1869 .... 595 

(See Winlock, p. 6i2.) 

Shoolbied (J. N.) 

Colours on clouds during totality .. , . 145 

Shore (The Hon. H. H.) 

Drawing of the corona of 1875, April 6th . .718 

Short (James). 

Spot of light observed within the limb of the dark 

moon, 1748 . , . . . 231, 233 

Silverstolpe (Colonel). 

Moon’s shadow looked for, but not observed 123, 126 
SUvestri (Prof.) 

Meteorolorical observations made on Mount 
Etna during the total eclipse of 22nfl Dec., 

1870.(note) 216 

Sinunoiis. 

Meteorological observations made in I.^ndon 
during the annular eclipse of March, 1858 

(note) 215 

Simme (W., jun.) 

Moon’s limb seen outside sun’s disc . . 23, 27 

Simon ( 7 .) 

Sunset colours near horizon during t(7t«ality . • X 45 

Faint v^hitish bodies seen lloatiug near to the 

place of the thin solar crescent, 1869 . .198 

Sire (H.) 

Meteorological observations made at Besan^on 

during the eclipse of July, 1851 . . (note) 21$ 

Skein of Thread. 

Group of coronal structure observed by Arago in 
1842, and compared to a skein of thread in 
disorder ....... 507 

Sky. 

See Colotor of the Sky. 

Smith (Frol A. W.) 

Coloured fringes along moon’s limb during partial 

phases.xi> 15 

Smith (J. D.) 

Pulsation in light of solar crescent . . 57 , 59 

Smith (^of. J. Lawrenoe). 

Spectroscopic observation, 1869 . . .414 
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PAGE 

Smyth (Admiral W. H.) 

Peculiar lurid gloom when the sun was only 

partially eclipsed .... 100, 163 

The earth-worms crept from their holes when the 

sun was three-fourths covered . . . 219 

Smyth (Prof. C. Piazzi). 

Fluctuation in light of thin solar crescent . S 7 » 59 

Double observation of the commencement of 

totality.119 

Darkness during totality, 1851 , . 184, 187 

Meteorological observations made at Edinburgh 
during the annular eclipse of March, 1858 

(note) 215 

Smyth (Warrington). 

Colour of the moon’s disc as observed during 

totality.170, 17s 

Strong gusts of wind as totality approached, 1870 213 

Description and drawing of the corona of 1870, 

Dec. 22nd.63s 

(See also pp. 615, 616, 617.) 

Snow (Eohert). 

Darkness during totality, 1851 . , . 184, 187 

Solar Speotmm. 

Various changes in the solar spectrum observed 

just before totality.339 

Souza (Pr.) 

Polariscopic observation, i860 .... 284 

(See also p. 265,) 

Spootrosoopio Evidence. 

With respect to a colourc<l hand or fringe along 

the moon’s limb during the partial pliases 19—22 

Spectrum Photography. 

Attempt to photograph the spectnun of the corona 373 
Spiral Structures. 

Description of spiral structure of conical masses 

in the corona.597 

(See also pp. 542, 599.) 

Stannyan (Captain). 

Observation of the chromosphere, 1706 . ill, 112 

Stars^ 

Seen before totality.90 

Stars seen during Totality. 

Only stars of tlie first and second magnitude 

usually .seen during totality . , .177 

Stephan (M. £.) 

Double observation of commencement of totality 

compared with Ti-sserand, dry, and liatt . 120 

Observation of corona of 1868, Aug. xSth . , 588 

(Sec also p. 583.) 

Stephenson (Eobert). 

Baily’s Heads ru.sliing together like globules of 

mercury.105 

Stokes (Prof. a. G.) 

Note with re.spect to beams of light from solar 

crescent.63, 69 

Polarization of light dispersed by small particles 

(note) 260 

Suggestions for polariscopic observers, 1871 . 331 


Stone (Ed. J.) 

No alteration detected in solar spectrum where 
cut off by moon’s limb during the partial 
phases . . . . • . . 19, 20 

Spectroscopic observation, 1874 . , , e 

(See aUo pp. 338, 344.34S. 347.349. 

3 SO, 3 S«. 352 . 3S3 note, 354, 357 . 358 , 

361.) 


Description of corona of 1874, April i6th . 
Stronglein (John). 

Observation of corona of i860, July i8th . 
(See also pp. 521, 524,528.) 
Structure Drawings. 

See Corofial Structures, 


. 714 
• 555 


the 


Strutt (Hon. J. W.) 

Colour of the sky .... (note) 

Struve (Prof. Otto). 

Prominence seen for nearly three minutes after 
totality, i860 .... 

Daily’s Deads hot seen 

Darkness during totality, i860 . 

Cool breeze felt during totality, 1842 . 

Meteorological observations made during the 
eclipse of July, 1842 . . . (note) 

Dazzling brightness of the corona 

Observation of corona of i860, July i8th 

Stuart (C.) 

Faint bands or fringes within limb of 
during partial phjise.s , , , 

Stuhendorff (Dr.) 

Two shining silver white notches seen in 
moon’s limb, 1842 . . , 

Stukeley (Dr. William). 

Approach of the moon’s shadow at totality 

Darkness appeared to drop upon us . 

Suggestions 

For spectroscopic observers prepared by 
Young in 1871 .... 

Hy A. C. Kanyard in 1877 . 

For polariscopic obsei-vers , , 

Sun’s Axis. 

Data from which tlie position of the sun’s axis, os 
given in the woodcuts and plates has been 
determined. 

Table giving the positions of the sun’s axis with 
respect to the north point during some of the 
more important total eclipses 

Sun Spots. 

Occullation of by limb of moon .... 

Moon seen to be darker than nucleus of . , 


353 


. 92 
95» 100 
i8s, 189 
. 201 


215 

24S 

543 


moon 
II, 12, 14 


235 

123 

135 


Prof. 


• 479 
. 4iio 

329-35 


484 

720 

1—6 

7-9 


Colour of as compared witli moon ... 8 

Sun-spot Period. 

Evidence with respect to changes in the general 
form and structure of the corona correspond¬ 
ing with the sun-spot period . . 496—500 

(Sec also 1716 , 501; 1766 ,504; 1842 , 507 ; 

1861 , 511; 1858 , 514; 1868 , 515 ; 1880 , 

520; 1867 , 580; 1888 , 584; I 860 , 

598; 1870 , 613 ; 1871 , 720; 1874 , 

714; 1876,716; 1878 , 720.) 





790 


General Index, 


Sutton (Fred William), 

Drawing of corona of 1868, Aug. 18th , , 591 

(See also p, 583.) 

Attempt to photograph the corona of 1S6S, Aug. 

i8th.594 

(See also pp. $83, 596.) 

Srangreix (X.) 

The night violet smelt strongly during totality . 22 x 

Swan (William). 

Observation of liaily^s Beads . . . 9S> 99 

Corona cast no shadow. Its light overpowered 

by illumination derived from the horizon . 249 

Observation of corona of 1851, July 28th • .511 

Swift (Lewis). 

Prominence seen before and after totality . . 93 

Faint whitish bodies seen floating near to thcidacc 

of tlic thin solar crescent, 1869 . . *197 

Strong light visible on the moon under large 

pn.)tuberancc ..... . 237 

Symmetry of Corona. 

Evidence as to whether sun’s a.\is coincides with 

axis of symmetry.488-90 

Synclinal Groups. 

Description of syncliiud groups of coronal struc¬ 
ture in 1871 photographs .... 486 

Evidence with respect to groups of syndiiuil 
structure in the various coronas which have 
been observed.4<X>—5cx> 

Evidence with respect to .synclinal groups of struc¬ 
ture in the corona of 18G0 , . . 521-9 

Evidence with respect to the synclinal character 
of groups of rays in the corona of iS08, Aug. 
xStli.583-4 

Evidence with respect to synclinal gmujisof stnio- 

liu’c in the corona of i8('>c), Aug. ytU . . 596 

PVulence with resped to groups »»f synclinal 

structure in the corona of 1870, iJcc. 22nd 61(1-17 

Evidence with respect to groups iif synclinal 

sUaiclure in the corona of 1875^ April (>th . 7x6 

Syracuse Photograph. 

Mr. Brothers’ account of photographic operalums 

at Syracuse.G48 

(See also pp. Ox3, 650 note.) 

Taochini (Prof. A.) 

White stratum at base of chromosphere . 115, x 17 

Description of the corona of 1870, Dec. 2211(1 . 636 

(Sec also pp. C16, 617.) 

Talmage (Chas. G.) 

Coloured band along moon’.s limb during partial 

pha.se.XI, X2, 17 

Occultation of sun .spots by the limb of the mo«m i, $ 

Tobhutt (J.) 

Moon’s limb not seen outside sun’s disc . 23, 31 

Temperature. 

Fall of temperature and deposit of dew during 
totality.215-18 


TempelXProf. Guglielmo). 

Drawing of corona of x86o, July iSth . eye 

(See also pp. 520, 521, 523, 525, 528, S31.) 
Tennant (Col. J. F.) 

Eays from solar crescent looked for, but not seen 63, 72 

No running or flowing of Daily’s Beads observed, 
though looked for.. 


Spectroscopic oliservation, 1868.... 
(See also pp. 342, 350, 354, 355 note.) 

Photographs of the prominences visible during 
the eclipse of 1808, Aug. i8th . 

Spectroscopic observation, 1S71 

(See also pp. 343 note, 365, 373.) 

Observation of the corona of 1871, Dec. 12th 

Accoimt of photographic operations at Dodabetta 
during the eclipse of 1S71, Dec. I2tli . 

Photographic irradiation in Col. Tennant’s corona 
photographs . ..... 

Tennant's Photographs, 1868. 

Intousity of image falling on photographic plate 
(See also pp. 593, 597 note.) 


388 

593 

454 

6S9 

707 

232 

596 


Thiel (Dr. B.) 

Ob.servalion of shadow bands . . . 40—44, 47 

Observation of the corona of 1868, Aug. iStli . 585 
(vScc also p. 583.) 


Thompson (Commander). 

De.scriptic)n and dmwing of corona of xS6o, July 

.S3S 

Thompson (Hev. B. A.) 

Gradual disappearance of the corona after totality 82,86 
Observation of shadow bands during totality 41-2,44,49 
Colours on clouds seen during totality , . 147 

Ob.servaLion of corona of i860, July i8th . . 564 

(Sue also vp. 531, 524, S31.) 

ThnilUor (A.) 

Drawing of the corona of 1870, Dec. 22nd . . 621 

(See also p. 617.) 

Thuillior (Ed.) 

Drawing of the corona of 1870, Dec, 22nd . . 622 

(See also pp. 617» 6x8.) 

Tissorand (M.) 

l.>oul)le observation of commencement of totality 

compared with Olry, Hall, and Stephan . X2o 
Darkness during totality . . . . 185, 191 


Tong (Prince). 

Drawing of the corona of 1875, April 6th • -7x8 

Totality. 

The heavens appear to descend during totality . 134-7 

Darkness during totality .... 184-91 

Toynbee (Capt. Henry). 

Wind iullal during totality, 1870 . . .213 

Meteorological observations made at San Antonio, 
Spain, during the total eclipse of Dec. 22nd, 

1870.(note) 2x6 

Travellers near Venice. 

Darkness during totality; smoke from a steam¬ 
boat not seen agaiiist the sky . . .186 

Tree-like Structures. 

Tree-like structures and brandling structures in 

tlic lower corona . . . • 487 j 657 
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Triger (M.) 

Magnetic observations made during the eclipse of 

1871.225, 229 

Trou d’TIlloa 

And notches seen in the limb of the moon . .231-7 

Tnpman (Captain G. L.) 

Band of light not seen along moon’s limb during 

partial phases.il, 18 

Greenish-gi*ey tint of moon’s disc as observed 

during totality.171, 176 

Polariscopic obsei-vation, 1871 . . . . 328 

(See also pp. 270, 270 note, 272.) 

Addendum to Prof. Harkness’s spectroscopic 

observation of 1870. 44 * 

(See also p. 364.) 

Description of the corona of 1870, Dec. 22nd . 644 
(See also p. 6x7.) 

Spectroscopic observation, 1871 . . . . 4^9 

Observation and drawing of corona of 1871, Dec. 

12th.696 

(Sec also p. 655.) 


tnioa (Bon Antonio). 

The moon a]>peareil to go round like a firework 

at the beginning of totiilily .... 108 

Red luminous point .seen near to the edge of the 
moon, and assumed to be a jiart of the .sun 
seen through a crevice or ineciuality on the 
limb of the moon, 1778 . . . 231,233 


Valz (M, Benj.) 

Observation of the corona some .seconds after 

totality.82, 83 

Two bright points seen on the moon’s limb, as if 

the sun’s disc were .seen through a crevice . 234 

Venables (Prof. C. S.) 

Band of light along moon’s lind) during partial 

phases. II, 16 

Vertex. 

“Orientation from the vertex,” definition of term 

(note) 502 


Vidal (Lieut.) 

C)bservatioii of the corona of 1SO7, Aug. zytli . 580 

Vignoles (Henry). 

Colours on clouds during totality . . . 145 

Vignoles ( 0 . J.) 

Coloui-s on clouds during totality . . .145 

Vilaseca (M.) 

Curved i*ays in corona of 1842, July 7th . . 508 

Vitoria (Peasants near). 

Obsemtions of shadow bantls .... 49 


Vogel (Br. H.) 

Attempt to photograph the corona of 1808 , Aug. 

i8th.593 


Waldo (Leonard.) 

Photographic opemtions at Fort Worth, Texas, 

1878.(note) 720 


PACK 

Walker. 

Observation and drawing of corona of 1715, May 

2nd.501 

Walker (C. G.) 

No speck could be detected on the black disc of 

the moon as observed during totality . 171, 175 

Observation and drawing of the corona of 18C8, 


Aug. 18th.587 

(See also p. 584.) 

Wallenberg (Br. Carl von). 

Corona visible for ten seconds after totality 82, 86 

Description and drawing of corona of i860, July 

18th.567 

(Sec also pp. 521, 524.) 

Waterhouse (Captain). 

Observation of corona of 1871* Dec. 12th . . 690 


Photographic operations at Dodabetta during the 
cclip.se of 1871, Dec. I2th .... 707 

W tson (Prof. J. C.) 

Moon’s limb seen outside sun’s disc . . 23, 32 

Description and dmwing of the corona of 1870, 

Dec. 22nd.637 

(See also pp, 615, 617.) 

Weeden (F. M.) 

The heavens appeared during totality like a dark 
])urple canopy banging low down; orange 
iigbl near horizon . . . iCl, 162, 165 

Wind blew ipiito freshly during totality, i860 . 206 

l,)c.scripti(m and drawing of corona of i860, July 

istii.542 

(Sec also pp. 521, 524.) 

Weidlor (J. F.) 

Lights like Hashes of lightning upon the moon’s 


di.se, 1738.196 

Woiler (C.) 

Tufts of rays from thin crescent... 63, 65 

Briglilne.ss of the horizon during totality , . 182 

Wind about the time of totality, i860 , . 207 

De.scripti<)n and drawing of corona of x86o, July 

l8th.545 

(See also pj). 521, 524, 526, 528.) 

Woiss (Br. Ed.) 


Yell«)wisli light inside moon’s limb during partial 


phase. . . . . . . II, 12, 17 

Moon’s limb .seen oul.side .sun’s disc . . 23, 31 

Re<Idish-yellow colour of .solar cusp . . -37 

Wind became calm about the time of totality, 

i860.209 


Observ.ali<)n of the corona of l868, .^ug, x8th . 585 

Wesley (W. H.) 

Drawing matle from Syracu.se negative No. 5 (note) 650 
Weston (Chas. H.) 

Light within limb of moon during partial phase il, l8 

Meteorological observations made at Bath during 

the annular eclipse, March, 1858 . (note) 215 

Weyer (Prof. G. D. E.) 

Moon’s disc observed to be darker than sun spots 7 > « 
No shadow bands observed, though they were 

looked for. 42 } 49 
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Brushes of light from solar crescent • . 6i, 66 

Observation of the chromosphere . . (note) in 

Double observation of end of totality. . .120 

Description and drawing of corona of i860, 

Jmy i8th.560 

(See also pp. 520, 521, 524, 526, 528.) 

WHpple (G. M.) 

M^etic observations made during the eclipse 
of 1870.224, 228 


Willaxd. 

Photograph of the corona of 1870, Dec. 22nd 

646 note, 647 

WiUdon (P. U.) 

Colours on sky near horizon during totality . 144 

Wmughhy. 

Part of moon’s limb seen outside sun’s disc 23, 24 


Wilson (J. M.) 

Approach of the moon's shadow observed . ,127 

Estimate of brightness of the corona of i860 . 251 

Observation of corona of i860, July i8th . . 538 

(See also pp. 520, 521, 524, 525, 529O 
Wind during Totality. 

List of observers who noted that the wind suddenly 
rose, or fell, during totality. . , 199—201 

Winlook (Prof. Joseph). 

Spectroscopic ol)servation, 1869 , , *414 

(See also pp. 350, 373,) 

Photomph of the corona <)l)scrved during the 
eaipse of 1869, Aug. 7 th . . • ,612 

Spectroscopic observation, 1870 , . , 430 

(See also pp. 343, 345, 347, 348 note, 350, 

35 h 354, 355, 35^, 358, 

Photograph of the corona of 1870, Dec, 22iul; 
account of photographic operations , . 646 

Wixmeoko (Dr. A.) 

Corona seen for a minute and a half before 

totality.82-4 

Moon’s shadow seen approaching like smoke in 

the air .... . . 122, 128 

Colour of sky near horizon during totality , 139, 145 
Bluish-violet colour of the sky during totality 162, x66 

Description and drawing of corona of i860, 

July i8th.546 

(See also pp. 521, 524, 526, 528, 531.) 

Winter (G. X.) 

PolariscoiMc observation. x868 .... 290 
(Sec also pp. 256, 266,) 

Observation and drawing of the corona of 1868, 

Aug. i8th.588 

(See also p. 583.) 

Polariscopic observation, 1871 . , . , 324 

(J&e also pp, 260, 270.) 

Winter (B.) 

Whole moon seen when five-sixths of the sun’s 
disc was covered • * • • • 35 

Colour of the sky before totality and during 
totality . . . . , , **x62-5 

Observation of the corona of i860, July i8th . 542 
(See also pp. 521, 597.) 


Winthorp (Colonel). 

Shower of bright specks seen before totality, 1869 198 
Wintuysen (Lieut.) 

Trou d’Ulloa observed with Don Ulloa, 1778 , 233 
Winwood (Bev. H. H.) 

Iridescent clouds near to the solar crescent seen 

at some distance from the path of totality 152-6 
A Workman. 

Observation of shadow bands • ... 46 

Wray (Wm.) 

Brush of light from cusp of crescent • • , 65 

Observation of Daily’s Beads . . . 95,101 

Brushes of light seen all along the limb of the 
disappearing crescent. 

Change of colour of the sky just before totality ' 162-4 

Observation of corona of i860, July i8th . . 534 

Wright (John). 

Strange api^earaiice of objects seen during totality 193 
Wnllerstorff (M.) 

Moon’s disc occasionally crossed by bright streaks, 

1842.. 

Wyberd (Dr.) 

Ihc inoon appears to go round like an upper 
millstone at the beginning of totality , 


197 


107 


Yotuug (Prof. C. A.) 

No alteration delected in solar spectrum where 
cut off by moon’s limb during partial phases 

Speclrascopic observation, 1869 

(See also pp. 343, 345, 350, 354, 363, 369.) 

Brightness of image of the corona thrown upon 
a canl, 1870. 

Additional information with respect to Mr. Pye’s 
observation, 1870. 

Spectroscopic observation, 1870 

(See also pp. 337, 338, 342, 346, 347, 348 

" note, 350, 354, 355, 356, 358, 361, 364, 372.) 


19 

407 

253 

429 

432 


Suggestions for .spectroscopic obseiwcrs, 1871 . 479 

Description of the corona of 1870, Dec. 22nd . 630 
(Sec also pp. 615, 616.) 

Young’s Stratum. 

First observation of stratum at the base of the 
chromosphere giving a spectrum consisting 
of numerous bright lines .... 337 

Telescopic observations of. . , , 115,117 


Time during whidi the bright line spectrum 

remain.s visible before and after totality . 338 

Evidence as to the bright lines corresponding 

with the dark lines of the solar spectrum . 339 


ZantedoBohi (M. I’Ahhb). 

Feeble flashes of light seen on the disc of the 

dork moon, 1842.197 

Zenker (Dr. W.) 

Attemnt to photograph the corona of 1868, Aug. 

.593 

Zodiacal Light. 

Scarchetl for during totality . . 238-42 
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Jan. 13. Francis Daily, Esq. 
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1848. 

Jan. 14. Lieut.-Col. George Everest. 

For his Measurereient of the Indian Arc. 

Sir John F. W. Herschel. 
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Professor P. A. Hansen. 
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M. Hencke. 

For his Discovery of two Planets, Astraa and Hebe. 

John Russell Hind, Esq. 

For his Discovery of two Planets, Iris and Flora. 

M. U. J. Le Veuriek. 

For his Researches in the Problem of Inverse Perturbations leading 
to the Discovery of the Planet Neptune. 
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M. M. Weisse. 

For his Catalogue of Stars in Bessel’s Zones. 
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Feb. 9. WlLI.IAM La.ssktj., Esq. 
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and for the Discoveries made with it. 
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Feb. «. M. Otto von Struve. 

TJu Gold Medal. —P'or his Paper on the Constant of Precession. 
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P'eb, ij. Dr. Anniuai.e de Gasparis. 

The Gold Medal ,—For the Discovery of three Planets, Par- 
thenopc, and Egeria. 
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Feb. 13. Dr. C. A. F. Peters. 

The Gold Medal .—For his Papers on the Parallax of the Fixed Stars> 
and on the Constant of Nutation. 
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Pcb. ii. JoiiN Russell Hind, Esq. 

The Gold Medal .—For the Discovery of eight Planets, and other 
Astronomical Discoveries. 

1854. 

Feb. 10. M. Charles Rumker. 

The Gold Medal .—For his Catalogue of 12,000 Stars, and for other 
Astronomical Services 
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1855. 

Feb. 9. Rev. W. R. Dawes. 

The Gold Medal.—For his Astronomical Labours generally. 

1856. 

Feb. 8. Robert Grant, Esq. 

The Gold Medal. —For his “ History of Physical Astronomy.” 

1857. 

Feb. 13. M. SciIWABE. 

The Gold Medal. —For his Discovery of the Periodicity of the Solar 
Spots. 

1858. 

Feb. 12. Rev. Robert Main. 

The Gold Medal. —For his various Contributions to the Metnoirs of 
the Society. 

1859. 

Feb. 11. R. C. Carrington, Esq. 

I'lw Gold Medal. —For his " Redhill Catalogue of 3735 Circumpolar 
Stans.” 

1860. 

I'cb. 10. Professor P. A. ITanskn. 

The Gold Medal. —P'or his Lunar Tables. 

1861. 
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The Gold Midal. —P'or his Discovery of thirteen of the Minor Planets, 
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Feb. 10. Professor G. P. Bond, 

The Gold Medal. —P'or his work on the Comet of DoNATl, and other 
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Lunar Theory. 

1867. 
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Professor SlMON NEWCOMB. 
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PAPEES. 


I. Report on Observations of the Total Eclipse of the Sun on December 
11-12, 1871, made^ by order of the Government of India^at Dodahetta^ 
near Ootacamund. By Lieut.-Colonel J. F. Tennant, R.E., F.E.S. 


The expedition of wMch I am now called on to give an account arose out 
of an enquiry whether, in the event of my being able to get leave of absence 
from my duties. Government would enable me to visit the central line of the 
Eclipse, in order to examine for myself some points on which doubts seemed 
to me to exist. At the time I made this enquiry, and for some time after, I 
had only the most meagre information as to the knowledge acquired in 1870, 
and my object then was mainly to seek out the sources of the contradictions 
which the American Eclipse of 1869 had produced, and to reconcile these, if 
possible. I had little time to procure instruments, and I was under the dis¬ 
advantage of being far from all places where they could be got. I had, there¬ 
fore, contemplated no extensive preparations, and was quite unprepared for 
an offer to supply funds for a regular expedition. 

While enquiring as to the e.xteut to which I might reckon on funds, I 
commenced negotiations for assistance, and hurriedly addi'ossod both the 
AsTiiONOMEB Royal and Dr. Huggins on the subject of instruments. In the 
end of May I was informed that a sum would be jdaced at my disposal (sub¬ 
ject to the submission of a project and estimate of cost), which jemoved all 
anxiety except as to time. 1 therefore again addressed Dr. Huggins, hoping 
that I should be in a position to telegraph instructions for commencing work 
by the time my letter reached England. On the 7th June I submitted a 
proposal, of which a copy is annexed (Appendix A), but circumstances 
rendered a final decision on it later than I had hoped, and it was only in the 
middle of July that I was in a position to telegraph orders for work to be 
Royal Asteon. Soc. Vol. XLTT. b 
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commenced. Dr. Huggins had, however, taken action, as far as was possible, 

■ on my letters, and been in consultation with Mr. Sums as to the manner of 
supplying my wants so fitr as they could not be met by loans. I am, there¬ 
fore, greatly indebted to Dr. Huggins; and also to the Astronomer Rotal, 
for the loan of one of the telescopes prepared for the Vmus Transit; and to 
the Eoyal Astronomical Society for the loan of a spectroscope, and other 
small apparatus. 

Major Montgomerie, R.E., ofSiciating as Superintendent of the Great 
Trigonometrical Survey, consented to lend the services of Mr. J. B. N. 
Hennessey and Captain Herschbl of his department, who I had ascertained 


were willing to share in my scheme; and I have to thank Colonel Thuillier, 
Surveyor-General, for placing at my disposal Captaip J. Waterhouse, Super¬ 
intendent of the Photographic branch of his ofB.ce. 

Captain Herschbl was in November on leave at the Nilgherries. Mr. 
Hennessey left the head-quarters of the G. T. Survey at Dehra on November 
17 for Bombay, where I expected that he would have had merely to pick up 
and bring on the instruments which had been sent out from England. Cap¬ 
tain Wao^house and I left Calcutta on November 21. We landed at Madnis 
on November 25, and that day and the next were spent in arranging for our 
own transport and that of our apparatus to the Nilgherries. I had under¬ 
stood that Mr. Hennessey had passed on, but on our arriving at the point 
wh^e the Madras Railway branches separate to the north and west respec¬ 
tively, we found Mr. Hennessey and his instruments, and from that point we* 
proceeded together as far as the rail took us. The task of bringing down the 
mstruments h^ been far from being as simple as I had hoped: arriving at 
Bombay, Mr. Hennessey found that the «Ispahan ” carrying the cases was 
only just m, and m part discharged, and he had himself to seek for them in 
Ae hold so as to save time; there he found all but one, which it turned out 
Tv recovered by a search in various stores 

wW?-f When we reached Coimbatoor Station, 

where radwy carriage ceased, we found that the heavy and recent rains had 

! to &e station, that traffic across it was stopped, and that 

most weighty, we therefore broke open, and divided the stand of Mr Airy’s 

tSo" portion, 

M ? Ootooamnnd, leaving Mr. Hnmws® to 
^ ntstromento: we readied onr destination on November 
aSth, and at onoe commenced arrangmenta for onr stay. Meaera. 
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and Heeschbi. joined us on the 30th: and the next day we took possession of 
a house which I had hired as a dep6t and head-quarters, and began the pre¬ 
liminary examination of our equipment, which hitherto none of us had seen. 
On the 6th and 7th we sent up all the apparatus, and the photographic 
camera was erected, but the horizontal axis of Mr. Aiey’s stand, which had 
always been very stiff, now absolutely jammed, and great force was necessary 
to separate its parts. Fortunately, Mr. Hennessey had brought down an 
artificer from the head-quarters of the Survey, and he re-ground the axis so 
as to make it work freely.. On the 9th all was ready, and the next day we 
moved into camp on the hill top. 

We had had none of the clear frosty weather which had been described 
to me as usual on the Nilgherries in December. Sometimes indeed it was 
very fine: the mornings seemed most propitious, clouds ojften coming on in 
the afternoon, and this seemed the usual case on our station Dodabetta. The 
night of the loth was the first we spent there, and early next morning’ Cap¬ 
tain Hbeschbl and myself were up, with the view of examining fx Argiis and 
focussing, &c., the spectroscope. It was very glorious: as the sun rose we 
found ourselves over a sea of cloud and mist passing round the shoulders of 
our hill and shutting out from us Ootacamund and the whole of the lower 
hills to the west. To us the sky was perfectly clear, except here and there 
a stray wisp of cirrus: as the sun rose the mists were dispelled, and gradually 
nearly the whole of the lower clouds dispersed, and we had a splendid 
day, giving us great hopes for the eventful morning. The night was fine, 
and continued so till about 2 a.m., when mist came on, and this gradually 
became rain. When we rose the mist was less thick, and wo occasionally 
saw the stars, but everything about us was dripping wet. As the light broke 
it became evident that the mist rose to no great height above us, and it was 
generally so thin that there was no difficulty in watching the progress of the 
Eclipse, but there were thicker places, and at all times our telescopes were 
dripping, and the object-glass of mine required frequent wiping to get 
definition. Through the breaks I could see the sea of cloud far below me as 
on the previous day, and it seemed to me clear that that was not the cause 
of our plight: it was the recent rain evaporating from the hill side, and this 
vapour becoming again condensed in a thin layer as the S.E. wind carried it 
up the hill side. Under ordinary circumstances the heat of the sun would 
have dispelled this, but of course the obscuration by the moon counteracted 
this natural order, and we, looking S.E., only lost the mist a few minxites 
after totality was over ; but before this it had vanished on the Western side 
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of the hill, and we could see Ootacamund and its lake long before there was 
a free view where we most desired it. 

The observations I shall describe separately, I have only to add, that 
as soon as possible after the Eclipse, I went down to write my account of 
our results by the mail leaving the same afternoon, and that all our instru¬ 
ments, &c., were down at our head-quarters and under cover the same 
evening. I was obliged to leave Ootacamund on December 14th, to catch 
the steamer for Calcutta; Messrs. Henuessbt and Herschbl left soon after 
myself, after having packed up everything; and Captain Waterhouse remained 
to bring the instruments on with him. 

Before closing this, I ought to mention the great aid given me by 
Captaia Moraht, E.E., Executive Engineer. Some account of observations 
made by him wiU be found later: but he also lent me convict labour, and the 
services of a detachment of the Madras Sappers, who were under liis 
command. I was thus free from ^he necessity of calling for a considerable 
number of coolies in a very restricted market, and had soldier assistants on 
whom we could rely both to help us in setting up and dismantling the 
instruments, and in guarding them while in position. Captain Morant al.so 
allowed his overseer (Mr. Willis) to make all the preparation for work in 
Dodabetta, and to assist Mr. Hehnessey during the Eclipse. 


SPECTEOSCOPE AND GUIDE TELESCOPES. 

I had asked Dr. Huggihs to have two telescopes arranged, so tliat an 
observer using one in the usual manner should be able to place the slit of a 
spectroscope attached to the other on any object which he might desire to 
have examined. As I purposed moving the spectroscope during the short 
interval of totaHty from one object to another, and none of these probably 
would be very weU defined, it seemed to me that an equatoreal mounting 
with clock work was not necessary, and I very much doubted if one could be 
got m the short time available. I had seen the efficiency of a wooden stand 
(somewhat sii^ar m principle to what Dr. Pearson describes as Yarlet’s) 
employed by Dr. Jans®^ in 1868, and I looked to getting one of this sort 
qmcHy made and mounting on it two telescopes. By the kindness of the 
^TRONomR Eotal, however. Dr. Huggins was able to borrow for me one of 
the 6-mch equatoreal telescopes provided for the Transit of Venm in 1874 
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and, in order to adapt this to my views, the countei'poise to the telescope was 
removed and a second telescope of the same size placed at the other end of 
the declination axis. So modified, there was some difficulty in making it 
work as an equatoreal, and it was resolved to let it be used as an alt-azimuth 
by placing the polar axis as nearly vertical as could be done without levels, 
«&ic. The general appearance of the instrument as we used it can be seen 
from the annexed illustration* (a photograph by Captain Waterhouse), and I 
do not think that we should have gained any tiling by more complication, at 
all events during the Eclipse. A piece of bare granite was surfaced so as to 
take the base of the stand, and a parapet of turf was built up as shown, to 
the N.E., and to a lower height on the S.E., as some protection against the 
keen winds which we might expect. Under the eye-ends of the telescopes a 
bank of turf was built up to such heights as would enable us to reach our 
eye-pieces with convenience : that for the spectroscope was adapted only for 
the time of totality, but I had that at the guiding telescope built high, so that 
I could watch the commencing Eclipse, and a sapper at hand removed succes¬ 
sive layers as the sun rose. I myself took the right hand or guiding 
telescope, and the duty of selecting objects for examination; while Captain 
Herscheii took the spectroscope. Mr. IIurrows, one of the masters of the 
Lawrence Asylum, kindly attended to record any phenomena which might 
I'equire immediate note, and I gave him some, which are, however, of no 
importance for the purpose of this report, to record during the eai-lier part of 
the Eclipse ; but during totality I preferred to note mentally rather than use 
any words beyond those pre-arranged to bo signals between myself and 
Captain Hbrschel. I shall now proceed to describe what I saw, and then 
take up the work of my collaborateur. 

Direct Vv^um. 

First, then; I observed the Eclipse from the first contact till totality 
whenever the Sun was not shut out by clouds. I had intended to have 
examined those remarkable prolongations of the cusps wliich fi-equently 
appear to be within the Moon’s limb, and had hoped that they might be 
submitted to the si)ectroscope. 1 did not, however, see airy signs of these 
till very shortly l)efore totality, when the cusj) was already extremely fine. 
On the cusp I then set the slit of the spectroscope, and I followed it then till 
the total phase had commenced. I had cjilculated that the first internal 
contact would take place some io° to the south of the Moon’s apparent 


^ See note, p. 32.—En. 
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vertex. Some minutes before totality, however, it became evident that the 
line of cusps would not deviate much from horizontality, and the slit of the 
spectroscope and wires in my telescope had been shifted. The vertex was 
very near the point of contact. 

In pointing for the spectroscope I had opportunity of seeing the corona 
well. The eye-piece employed was one with a magnifying power of about 
35) Slid the aperture was reduced to 2^ inches (65 m. m.) by a very loose 
pasteboard cap, which I had intended to knock off just before totality. I, 
however, was so employed in following the cusp that I forgot this, and 
I doubt if I should have gained much: the image was very brilliant, and I 
&d that on a duU foggy morning the pupil of my eye has only iJyth of an 
inch (2'5 m. m.) of diameter, so that with so low a power the greater part of 
the aperture of the telescope would have been wasted. I was obliged to use 
a low power, that I might be able to select points for spectroscopic examina¬ 
tion in as large a field as possible. 

In Mowing the retreating cusp, I saw what must have been Baily’s beads, 
but these were clearly small^ specks of light passing hoUows in the Moon’s limb, 
and enlarged by the irradiation of the telescope. I kept one of these some 
few seconds in the place corresponding to the middle of the sHt, and am quite 
satisfied that there was no running or flowing. When the totality commenced 
the prominences and chromosphere appeared to me white, passing almost imme¬ 
diately mto rose, and then to their usual red. There were certainly no green 
or blue tints either at the beginning or end of totality. The corona was 
colourless : its brilliancy was greatest near the Moon, and it faded off gradually 
at some distance: it was of variable width, but I saw no maiked line of 
demar^tion between an inner and outer part. The general appearance I 
thought very much like No. i photograph, save that the glare near the Moon 
w^ different, and the fight extended further, and shaded off more graduaUy 
There were numerous wedge-shaped prtions of a grey tint, with their ax^ 
nearly radial and darker m tint than their margins. These formed the rifts 
and the separations of the rays. They did not seem to me to extend down 
0 the Moon, but it must, I tiiink, be evident that the extent of these rifts 
would vary greatly with the brilliancy of the image. I had occasion to 
examine the corona at 15' or 16' fi-om the Moon’s fimb^ and i^th this nart of 
It m the c^tre of the field my impression was that though the brilliancy was 
markedly decreased, I was not near the limit of coronal bVbt T 
^ edge of 4e rift ood. e.a^rion 

I no ohnngee m the corona: the rift. I ™ .^nnin, .ee«^pS% 
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steady. One of the parts to which my attention was especially directed was 
the nearly vertical edge of the rift to the right of No. i photograph: the 
other was a narrow rift very near the apparent lowest point of the Moon which 
was examined in two places. 


The Spectroscope. 

The second telescope was adapted to the use of the spectroscope which 
Dr. Huggins took to Oran, and which he has described. The Messrs. Grubb 
had provided for it a new compound prism, whose qualities are much the 
same as those of tihe most dispersive prism provided by them for the great 
Melbourne telescope. In this instrument there is a pointer which is visible 
without artificial illumination, except in a very dark field. It is traversed in 
the plane in which the image of the spectrum is formed by a coarse screw, 
and with it is moved the short end of a lever, of which the longer end carries 
two pricking points, one or both of which can be depressed by the action of a 
finger so as to prick a record of the position of the pointer on a card; and 
allow of its being identified, and by its means tliat of any spectral line which 
was identical with it when the record was made. The eye-piece took in only 
a portion of the spectrum, along which it could be slipped by the hand, but 
there was no means of connecting it with the frame carrying the pointer. It 
will be seen then that both hands being occupied, one in recording and one 
in moving the pointer, it became necessary to choose between the loss of time 
necessary to shift one hand to the eye-piece and recover its position, and the 
abandonment of all but one portion of the spectrum. Captain Hbrschel 
decided on the latter alternative, and confined his attention to the spectrum 
between B and F. The pointer which came out with the spectroscope only 
crossed about half the width of the spectrum, and could not without difficulty 
have been used with a narrow spectrum, except in the centre of the field; the 
solar lines too as seen in the spectroscope were very markedly curved. 
Captain Herschel, therefore, removed the ]H)inter, and in lieu of it substituted 
a sewing needle: by bending this a little and availing himself of the rounding 
of its point, he was able to secure a sufficient coincidence across a large 
portion of tlie field between a line of the spectrum and the edge of the needle 
nearest the less refrangible end of the spcctrmn, and thus avoid all corrections 
for curvature; but, on the other hand, this procedure could not but sacrifice 
some of the accuracy of which the instrument was capable, and this has helped 
to make some of the difference between different records of the same lines. 
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Another small change was that, it having been found that the pricking point 
was prevented from marking in the middle of its traverse, at some of the 
settings of the card, additional positions for setting it were made so as not to 
decrease the possible number of registers. 

The spectroscopic focus which had been obtained on the Solar Pro¬ 
minences was verified on the morning of December lo (astronomical) by a 
Stax, and the width of the slit was so adjusted as to show the principal dark 
lines of the spectrum of the sky near Sirius when it was fading out in the 
morning twilight. At this place the head of the adjusting screw of the slit 
was marked, and on the morning of the EcHpae this mark was replaced at the 
position it had occupied the previous day, which can also be identified by its 
being three-quarters of a revolution fi’om “ shut.” Captain Hersohbi. also 
states that 6j, and were not separate, nor were Di and D2, but that 
apparently was separate jfrom the other h lines and D, fi:om D, and this 
statement will probably ^ve the best idea of the width of opening. The 
length of the slit was such as to give a spectrum some 18' wide. 

The cusp which I placed in the field (as I have before mentioned) was 
that to my left or the southern one, and on it Captain Heeschel verified the 
accuracy of accordance between the slit and the corresponding mark in the 
guide telescope. “ While doing this,” he says, “ I noticed the usual three 
“ bright lines appearing as short projections on the right edge of the narrow 
“ strip of siin spectrum becoming sensibly brighter, and very soon an addi- 
“ tional spike or two appeared. I cannot recollect now which lines appeared 
“ first, but after a few seconds I felt impelled to make first a record ; and 
“ giving notice that I was about to do so, I pricked down rapidly all that I 
“ could feel sure of. By the time this was done, or very soon after, 
“ the number of short bright lines increased greatly, the strip of sunlight 
“ almost vanishing ; another and wider series also appeared on the left. 
“Just at the moment when (as I suppose).totality, occurred, the appearance 
“ was, if I recollect rightly, that of a bright string of coloured pomfe, or very 
“ short lines, in the centre of the field, and of a series of lines on the left, 
“ extending, where widest, nearly up to the string, the distance firom centre 
“ to centre being probably 3' or 4'. But it is impossible to speak positively of 
“ the succession of simultaniety of appearances in a case like this, when there 
“ is reason to believe that the slit was being rapidly moved along in pursuit of 
“ a returning cusp. Ultimately the spectrum presented was one of numerous, 
“ but not very many, bright lines of various intensity and considerable length. 
“ 1 was told to record, and T did so : my impression is that I pricked all I 
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“ could see, but there is no time to look about or pay much attention to any- 
“ thing but intersection, where a spectmim of nine or ten lines has to be seized 
“ in as many seconds.” It will be evident that Captain Herscubl had the 
spectra of both cusps * of the chromosphere in the field. 

As soon as this record had been completed at the place of the Sun’s dis- 
. appearance, I turned the telescopes so as to place the slit on the centre of the 
Moon. This had been particularly wished by Captain Hbrschei,, and I also 
was glad of an opportunity of seeing the whole outline of the Moon, and 
getting a general view of the corona, that I might note any remarkably 
bright streamers, &c., for special examination. After a careful inspection. 
Captain Heeschbi, reported nothing visible. I then moved the slit to the 
nearly vertical edge of a rift, which was very large and conspicuous to the 
apparent left of the Moon, and placing it about lo' from the limb, called on 
my companion to record. He says : “ There was but one line in the field, 
“ of a green colour, and pale, but extending all across the field, which I recol- 
“lected, when I came to make notes, was far from dark, differing decidedly in 
“this respect from that which I had just before searched.” The next point 
examined was about 8'from the Moon’s limb, and apparently (in the inverting 
telescope) below the centre, the slit being entirely across a grey partitioti 
between the bright rays. This partition was nowhere dark like the rift last 
looked at, but was much more mai*ked than most of the grey portions of the 
spectrum. Captain Hersciiel says; “ The next record was precisely the 
“ same, except that both line and field were fainter. In both cases I was 
“ doubtful about recording traces of lines which I fancied I saw in various 
“ places, but it would have been hazardous to stop for them if they really wore 
“ there. I have a distinct recollection of a dimly illuminated Held, in which 
“I could see the needle easily; and, when I reflect, I feel convinced that there 
“must have been diffused light, due to the corona, of oonsidorablo intensity; 
“ for apart from the visibility of the needle, the comparativel}' feeble character 
“ of the single line seen is not in keeping Avith the brilliancy of the corona as 
“ apparent to the eye.” 

I now moved the slit on to another part of the same grey s[)acc, about 
double the last distance from the Moon’s limb. I still saw coronal light here, 
though it Avas faint. Captain Hbrscuel, hoAvcver, coidd sec no lines, though 
he saAv faint light. Finally, I placed the slit where it Avas a tangent to the 


* Captain IIeusciikl oxpvessoa doxibta of tins, but it is eviclont that as the cusps closed both 
must have been Avithin the space subtendent by half the length of the slit. 

IloYAL Astiion. Soc. Vol. XLII. 
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Moon’s limb, close to the place-where the Sun would reappear. The following 
is the account of the end of the Eclipse here seen: “ Immediately a niunber 
“ of bright lines, many of them already familiar, became apparent, I was about. 
“ to attempt a final record, when the field began to brighten, not suddenly, but 
“ gradually, and immediately the number of lines increased so greatly, that I 
“ could only look at them ; to record was hopeless. The gradual breaking in, 
“ of the solar light was no doubt due to the slit being a little way off the 
“ limb.” As a matter of fact, the slit was, as well as I could place it so, on 
the limb of the Moon, and the brightening admits, I think, of another 
explanation. 

I now proceed to the identification* of the lines, in doing which I shall 
assume that in spectrum 3 (that taken at the first internal contact) C, D, 
Eg, &i, and F were present, and correspond with marks on the register card. 
From these points I proceed by interpolation. 

First comes a line between C and D, which I find would, if accurately 
noted, read 784 of EiECHHorE’s scale. If this be one of the lines mentioned 
by Professor Youhg in his Preliminary Catalogue {American Journal^ 
HoYember 1871), then it must be No. 7 of his series, but it very closely 
corresponds to two strong lines in Kihchhoep’s chart, and also to the two iron 
lines 639i'5 and 6399 of AngsteSm. The line between D and F is, I find, 
what would read 1497 of Kirchhoef. It is probably the known corona line 
1474 E, but it may be worth note that Professor Haukness obtained a line 
corresponding to K 1497 from several spectra of the chromosphere and pro¬ 
minences during the American Eclipse of 1869. In Captain Herschbl’s 
corona spectrum No. 5 the noted line corresponds with this in No. 3, and in 
No. 4 it reads a little higher. Takiag into consideration the faintness of the 
fine, and the other sources of uncertainty which 1 have pointed out, there 
can, I think, be no doubt that all three are identical. 

Near is a line which is probably a combination of the magnesium lines 

11 and hi. 

Passing on towards F we have a line whose place would be K 1849. 
This is probably 56 and 57 of Professor Newton’s Catalogue, corresponding 
with i866‘8 and iZ’jo'j, of EIiechhoee. 


* Captain Herschee. has furnished me with identifications of the lines he observed. They 
differ very slightly from these; the position of the line between D and F is numerically different, 
but we refer it to the same line. Captain Heeschel also thinks that the last line is a compound of 
59-60-61, of Professor Youiro, while I have preferred the commoner and stronger line. 



Total Eclipse of the Sun. 


II 


Still further on we have a line, whose place reads as K 1988. It seems 
probable that this is 58 of the Preliminary Catalogue, or K igSg’S, a strong 
barium line in the solar spectrum, and one which Professor Youkg seems to 
have seen somewhat frequently. 


PHOTOGRAPHY. 

The photographic operations were under the general charge of Mr. 
J. B. N. HBiniiESSEY, of the G. T. Survey, with whom was associated Captain 
’Watekhoitse, for the special purpose of attending to the technical 
manipulations. 

The apparatus was originally intended to have been made in India, and 
I had intended to borrow a lens from the Surveyor-General’s office, but it: 
was very fortunate that Dr. Huggins undertook to provide all that was 
needed, for unforeseen difficulties arose, and I was unable to give such con¬ 
stant attention as was necessary to the details. Dr. Huggins was assisted 
by Mr. Brotuehs, of Manchester, whose experience of the Eclipse of 1870 
was valuable, and who kindly fitted up a box of chemicals and apparatus 
for us. 

The lens employed was one of Dallmeybr’s largest “ Rapid Rectilinears ” 
of 4 inches (10 c.m.) aperture, and about 33 inches (837 c.m.) equivalent 
focus. This was attached to a cylindrical metal camera, which was mounted 
on an equatoreal stand, and a clock was provided to keep the camei’a auto¬ 
matically up to the object to be photographed. The cradle carrying the 
polar axis and clock had a slight rocking motion on the pillar, which gave 
sufficient adjustment for latitude, while for azimuth the whole apparatus, 
pillar and all, had to be moved. By fixing approximately the meridian with 
a compass, it was found that the bringing of the polar axis into position with 
a sufficient accuracy was not very difficult. 

The clock was that belonging to Mr. Airy’s instrument, which, not being 
wanted there, was made available for the photographic apparatus. When it 
was unpacked it was found that the steel axes were a good deal rusted, but 
fortunately none of the working portions were damaged, and when cleaned 
and put together the clock seemed to go well and pretty regularly; but it 
stopped occasionally, without apparent cause, and on one occasion it was found 
that a clamp, binding together two parts of a connecting rod, slipped, and 
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allowed tte clock to go witliout acting on the camera. It was hoped that 
sufficient precautions had been taken to prevent the recurrence of any accident 
of this sort during the Eclipse. One has, however, only to look carefully at 
photo. No. 6 to see that during the 20 seconds of exposure that were given 
to it, the clock was not doing its work, and comparison of the trace of the 
northern prominence with the Moon’s diameter shows that, in fact, the im¬ 
pression is the whole effect of diurnal motion. 

The camera was furnished with 6 dark slides, each to hold a plate 5" 
si^uare, and the whole had been well considered with the advantage of Mr. 
Beothbes’ advice, so that the changes could be rapidly made. 

The stand stood on a bare surfaced rock, and the whole instrument was 
covered by an observatory tent. 

We had intended to use Thomas’ photographic tents for the operations 
of preparing the plates and developing the pictures, but finding that there 
would be facilities for building a hut for the purpose, and considering the 
exposed summit of the hiU, the entire want of shelter for the tents, and the 
great difficulty of illuminating them artificially, it was determined to make 
a hut of bamboos, wood, mats, and turf, which should hold all the materials, 
and at the same time serve as a dark room This was done by Mr. Willis. 
The floor was about 12' x 6' and there was a good broad shelf at each end, 
one for sensitizing and one for developing the plates, while a narrower shelf 
ran along the north side of the room, and carried the fixing bath, washing 
troughs, &c. The inside was well lined with mattiug to keep away the dust. 
A pane of yellow glass was placed in the door, but it was thought necessary 
to provide candles as well for illumination. 

I had originally intended that the photographs should be taken by Mr. 
Be La Rub’s procedure, with similar chemicals to those we had used in 1868. 
I'had abundant reason then to be satisfied with the delicacy of detail, and I 
felt that now with so small an image much might depend on magnifying. 
With this view I had had some nitrate of silver fused; and a considerable 
quantity of water was distilled firom a solution of potassic permanganate in a 
glass retort, into a glass receiver, whence it was transferred into clean glass 
bottles. Captain Wateehouse and I tried a number of experiments with the 
various chemicals, of which I may give the following general results. 

It was very difficult to make a bath which should certainly work cleanly 
in Mr. De La Rue’s process, and was extremely easy to make this preliminary 
when using a bromo-iodized collodion. The deposit from simply iodized 
collodion with a pyrogaUic acid developer was unquestionably the finest, it 
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gave the most delicate detail, and admitted best of being magnified, while the 
deposit got by a bromo-iodized collodion, and an ordinaiy protosulphate of 
iron (ferrous sulphate) developer was woi’st; but by using sugar freely in the 
iron-developing solution (an expedient I have adopted for years) the deposit 
on bromo-iodized collodion became very nearly as fine as with pyrogaUic 
acid, while the whole procedure became simple and certain. At the same 
time it was evident, as I had long known, that the use of sugar enabled objects 
havmg varying degrees of illumhaation to be depicted in some detail. I was 
however, most unwilling to give up Mr. Dn La Rue’s process, which I had 
tried, and I believed that by timing the exposures suitably we should get all 
the grades of the corona, not indeed on one plate, but among the plates. 
When we reached Ootacamund, however, and began experiments, we were 
met by the bath difficulty at once, and this was only got over partially by re- 
distillation of the water. Captain W atemiouse, tlierefore, strongly urged that 
he should use the less difficult mode of proceeding with which he was more 
familiar, and whicli, especially with the modification of adding sugar to 
the developer, brought out a greater range of intensities : and this was 
resolved on. 

The following, then, was the working method:— 

The collodion was partly Thomas’ and partly a mixture of equal parts of 
Thomas’ and Mawson’s, in both cases bromo-iodized. 

The baths contained about 30 grains of nitrate of silver per ounce (69 
per cent.), and was as nearly neutral as possible. 

The developer had the following constitution:— 


Rerrous sulphate 

15 grs. per oz. 

3*44 per cent. 

Table sugar 

15 » 

3'44 

99 

Glacial acetic acid* lo „ 

2"29 

n 

Spirit of wine 

15 minims „ 

3-44 

99 


The negatives were not intensified, but each, as developed, was placed in 
a dish of water till its turn came to be fixed in a strong bath of sodic hypo¬ 
sulphite. 

In order to secure the comparison of these photographs ^vith those of 
others, one comer of each plate Avas marked, they Averc all placed similarly 

* I am very averse to the use of acetic acid. It it quite possible to use 50 gi’ains of ferrous 
sulphate per oz, with a suitable amount of sugtir and witliout acid; and I believe the acid restrains 
the faint impressions more than those of stronger light. 
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in the slides, and finally a seventh plate, similarly marked, was placed in the 
camera, and a declination circle was depicted on it by traversing the camera 
rapidly past the sun with a small stop in the lens. 

A. good deal of time was spent on the two days before the Eclipse and, 
finally, on the morning itself, in rehearsal of -their parts by those who were to 
share in the work. Mr. Hennessey undertook the making of the exposures 
and recording the times, &c., from Mr. Willis’ counting off a chronometer, 
and Captain Watebhouse, who prepared and was to develope the plates, 
took the duty of changing them rapidly. The proceedings began, notwith¬ 
standing the had promise of the weather, by commencing the preparation of 
the plates some 20 minutes before -the calculated -time of totality. While 
Captain Waterhotjse was busy with this, Mr. Hennessey carefully focussed 
on the fine cusps, and all being ready the party took their positions about five 
minutes before the commencement of the total phase, in positions which will 
be seen firom the accompanying photograph.* A few seconds before totality, 
Mr. Willis began calling the seconds, keeping his attention fixed on the 
chronometer face; when the sun disappeared, he was warned, and began to 
count, and Mr. Hennessey recorded -the moments at which he opened and 
closed the lens on a card fastened on the back of his hand, the seconds being 
counted from the commencement of totality. 

I had arranged that the exposures should be in succession 5®-io“-i5'-i5“- 
io®-5’, on the supposition, of course, of a clear sky. The state of the weather, 
however, put out of the question the possibility of connecting the duration of 
the exposure with the amount of detail on the plate; while, on the other 
hand, the adherence to our programme would have risked some plates 
being entirely under-exposed. Mr. Hennessey, therefore, resolved to aban¬ 
don all rule, and to judge of the amount of exposure by his estimate of the 
intensity of the light. The exposm'es were then counting from the beginning 
of totality:—. 


Ho. 

I 

exposed at 

45 

shut off at 

^ 9 ', 

Exposure 

15“ 

n 

2 

ditto 

34 

ditto 

44 

ditto 

10 


3 

ditto 

55 , 

ditto 

63 

ditto 

8 


4 

ditto 

74 

ditto 

80 

ditto 

6 

59 

5 

ditto 

88 

ditto 

93 

ditto 

5 

99 

6 

ditto 

103 

ditto 

123 

ditto 

20 


The light was only just shut off from the last plate as the Sun re¬ 
appeared 


* See note, p. 82 , Ed. 
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Description of the Photographs. 

From the original photographs Captain Wateriiouse has made some 
positive transparencies on glass which give a good general idea of them. I 
take, however, the following descriptions from the original negatives, some of 
which give a great deal of detail which is lost in copying. 

No. I is perhaps the most perfect. It had an exposure of 15 seconds 
near the commencement of the Eclipse. I have found that the middle of the 
Eclipse was at i4h. 27m. 4s. Greenwich mean time according to the tables. 
Mr. Hennessey, who had most facilities for marking the duration of totality, 
gives it as a little more than 122 seconds. From these data, and the reckoning 
formerly given, I reckon that this plate was exposed from T4h. 26m. 7s. to 
I4h. 26m. 22s. of Greenwich mean time. The disk of the Moon is surrounded 
by a nari’ow very luminous border almost indistinguishable from the promi¬ 
nences, but whose inner edge is sharply defined by the Moon, e.xcept in one 
•or two places, and whose outer one vaiucs very much in distance from this, 
and is much less sharply defined. There is much encroachment of light on 
the dark surface of the Moon, and this is greatest at the places of prominences, 
and especially at the lower part of the disk where the solar edge is nearest. 
Here the encroachment nearly obliterates the disk in some places, and presents 
a very marked outline; here, too, the brilliant band is brightest and widest, 
and its outer edge most defined. Outside this is the corona, at the bottom 
are seen several rays w'ith ill-defined edges. One of these to the right (S.) of 
lowest point is markedly curved; the outer end pointing S.W. The great 
rift to the south, and a less marked one to the north, each have a prominence 
at the base;—close to the vertex is seen the small rift which was spectro¬ 
scopically examined. There is structure clearly seen in the Avhole of the 
corona; and, except in the case of the curved ray of which I have spoken, 
it seems to me that there is a tendency to radiate from prominences. Some 
of the longest rays may be famtly traced to a distance of ^ths of the Moon’s 
diameter. 

No. 2.—It is evident, on looking at this, that the chemical action has 
been much less: the encroachment of the general light on the lunar disk is 
much reduced, while that of the prominences is more conspicuous. The 
broad band of light at the bottom of No. i giving an appearance of a well 
defined portion of corona has disappeared, and the light now decreases 



16 Lieut.-Colonel J. F. TENKAirr, Report on Olservaiions of the 

gradually from tibie Moon’s edge. The outline of the lower edge of the south 
rift is shown as more curved; but comparison shows that this is not so much 
a real change of form, as the result of the fr,mter portions being less depicted. 
The radial structure of the corona is as marked here as in the last photograph, 
and the same tendency to stream from prominences may be recognised with 
perhaps more facility. The exposure may be considered to have lasted from 
i4h. 26m. 37s. to I4h. 26m. 47s. of Greenwich mean time. There is a good 
deal of fog about the plate. 

No. 3—Here the active effects are evidently between those in Nos. i 
and 2; the outline of the south rift is restored very much to its appearance in 
No. i; and the photograph otherwise requires little remark. It may be 
considered to have been exposed from i4h. 26m. 58s. to i4h. 27m. 6s. of 
Greenwich mean time. 

No. 4 is a good deal like No. 2, save that the lower prominences, being 
more covered, the glare there is much less. Placed on a dark ground, and 
viewed as positives, these two photographs are very similar; viewed as 
transparencies. No. 2 has decidedly more detail and extent. It may be 
considered as having been exposed from i4h. 27m. 17s. to i4h. 27m. 23s. of 
Greenwich mean time. 

No. 5.—This has less detail than any of the preceding photographs, and 
there is a want of sharp definition, showing that there was some motion of 
the camera relative to the object. This may be due to the action of the clock 
ceasing, as I have mentioned it did during the exposure of plate 6, and I am 
disposed to think it is so, but the short exposure makes the effect small, and 
leaves this photograph available as evidence of the general permanence of the 
corona during totality. It may be considered as exposed between i4h. 27m. 
3 IS. and I4h. 27m. 36s. Greenwich mean time. 

No. 6.—As I have mentioned before, the clock manifestly ceased acting 
during this exposure. Looking at the upper edge one sees the succession in 
which the peaks of the chromosphere appeared, and it is evident that a 
momentary exposure would have sufficed for depicting these. Mr. Hennessey 
expresses himself confidently that the mist was passing in a continuous 
stream of varying, but generally diminishing, density: a dense portion must 
have been present at this time, or there would have been considerable marks 
of the corona instead of very slight traces. 
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MISCELLANEOUS OBSERVATIONS. 

Polariscope. 

I liad intended to observe the polarization of the coronal light myself, 
hut was prevented from doing so, and at the time I did not think it of any 
importance; but, as anomalous results have been obtained, I think that I 
should include here the following note from Mr. J. Broughtokt, B, Sc., who 
observed with a Savaux’s polariscope in his hand:—“ No polarization was 
“ obseirved near the Sun until the instant of totality, when the bands instantly 
“ and strongly appeared with the light of the corona, &c. T could see no 
“ change in the polarization in about half a degree from the Sun, though of 
“ course the light was fainter. The plane of polarization was that of the 
“ vertical, through the Sun’s centre the bauds were quite perpendicular to 
“ the eye) when strongest. I Lad previously set the polariscope by the sun- 
“ light reflected from the surface of water. I could sec no faint bands by 
“ looking at the moon’s disk.” This, so fiir as it goes, is entirely conflnnatory 
of the observations of 1868. It would have been more satisfactory, looking 
to the statements of other observers, if Mr. Broughton had chosen some plane 
not vertical for examination, but ho could not of course foresee. Mr. 
Broughton observed at Dodabetta. 

Direct Vismi. 

Captain Morant was supplied by me with a small reconnoitring telescope 
by Dallmbyer, of if inch (45 m. m.) aperture and 14 inches (35'5 c. m.) 
focus, giving with a power of 15 a singulaily beautiful imago. It was 
mounted on a stand. His instructions were to endeavour to make two 
sketches, and generally to attend to the directions to direct vision observers 
in the insti’uctions of the B. A. Committee. Captain Morant Las furnished mo 
with two sketches of the totiil phase, and notes answering the questions, to 
be found in the Instructions. 

Captain Morant’s sketches show very marked changes in the corona, 
but this hardly coincides with the Jiccount he gives. He says, “ there seemed 
“ a considerable general change over the Avhole corona, which made it difficult 
“to"draw its shape, but I observed no marked change of any kind. The rays 
“in some places disappeared, and in others fresh ones come into Anew.”— “ Of 
Royal Astron. Soc. Vol. XLII. d 
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“ tihe two dark rays or riftfi (these are clearly rifts) the one to the right (S.), 

“ looking at the drawing, seemed to slide lower down towards the bottom of 
“ the moon as the Eclipse advanced. The other, or left-hand rift, did not 
“ change.” The eye-piece was, of course, an erecting one ; and if the corona 
be dependent for its appearance on the Sun alone, then this description must 
be a mistake. Captain MouiiNT describes the corona as free from colour, and 
the dark interspaces as of a sepia tint. Of the south rift, he says that it 
“ unmistakeably extended down to the Moon. The. other seemed to stop 
“short just ahoixtthe more brilliant white ring round the Moon.” Captain 
Mo uatst t also says that he saw a blaze of light both at obscuration and re¬ 
appearance of the Sun. 

Each of my assistants has given me notes of his view of the corona. Of 
course in each case these views were hurried, but the accounts are not without 
interest. Mr. Hemnessbt says : —“ Though I was debarred from looking 
“ steadfastly at the appearance of the eclipsed Sun, I yet took every opportunity 
“ of glancing at it, and did so for perhaps two or three seconds at a time. 

“ Thus viewed the general outline of the corona looked like a sand-glass or the 
“figure 8, in which comparison the two re-entering angles must be understood 
“ as much exaggerated beyond the reality. There were no conspicuous 
“ prominences, but of those visible the ones about the vertex were the strongest. 
“ I saw no rays (or streamers) stretching greatly beyond the Moon, and so far 
“ as I could estimate the entire phenomenon was included in an annulus of 
“ half the Moon’s diameter around her edge. In brief, what I remember to 
“ have seen during totality is exhibited in the negatives i to 4 ; they contain 
“ details of which I was unconscious in making my hurried glances at the light, 
“ but I am not aware that the negatives are deficient in any respect.” 

Captain HEESCHBii says: “Turing the interval between record No. 6 and 
“ No. 7 (both blank)—at least I believe it must have been then—I had time to 
“ look up at the Sun. The sight can never be forgotten; whether it was that 
“ my eyes had been calmeihj looking into a nearly dark field, or that the short 
“ time—^not more lhan a very few seconds—^which was granted me, fixed the 
“ impression received very securely, I cannot say, but the picture formed on 
“ my retina remains singularly clear and well-defined. It may be that I had 
“ allowed myself to doubt too much the extraordinary spectacle which so manj- 
“ ha\ e smdeavoured to reproduce in pictures. Very likely, too, on this occasion 
“it was especially magnificent, owing to our great height and the intrinsic 
“ dearness^ of the atmosphere, the driving mist dose to us notwithstanding. 
“ At any rate, what I did see was singularly plain and impressive. The corona 
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“ Tvas evidently, to my eyes, an assemblage of distinct and -well-defined groups 
“ of rays, of -wbicii tbo strongest ones seemed to start directly from the central 
“ disk, so that the so-called rifts were only the interstices between the bundles 
“ of rays. The longest of the latter seemed to extend about one and a half 
“ diameters from the dark disk. I should add that the photographs which I 
“ have seen do not recall, in any satisfactory way, the impressions which I 
“ received during those three or four seconds, the individual separate character 
“ of the ray-groups bemg almost entirely lost.” 

Captain Waterhouse says:—“ The sum of my observations is that the 
“ first four photographs very fairly represent the Eclipse as it appeared to me, 
“ both in size and general appearance. I saw no great changes in the form of 
“ the corona till perhaps towards the emd, but of this I am not certain. I 
“ recollect carefully observing the general appearance of the phenomenon for 
“ some time, so that I might, if possible, make a sketch of it afterwards. I 
“ noticed particularly the triple, crown-like appearance of the vertex, and the 
“ two large rifts at the sides almost exactly sis represented in the photo- 
“ graphs, and had I tried to make a dramug I should have drawn mxxch the 
“ same.” 


Integrating Spectroscope. ■ 

Gsxptsiin IIersciiel has handed me the following note on observations 
made by Colonel Saxton, xvhom he trained himself, with an adaptation of the 
Royal Society’s telescope and spectroscope:— 

The Royal Society’s cqxxatoi’eal was adapted as an integrator by inserting 
a double convex lens (I'S inch in diameter) of 5 ^ inches focus into the 
spectroscope tube at about 2 inches beyond the slit, and then sliding the tube 
until the distance of this lens from the object-glass of the telescope xvas equal 
to the sum of the focal distances. Thus the slit received the rays from the 
object as the eye xvould I’cccive them in like case, in pai-allcl pencils; and 
could view (so to speak) just what the eye in its place could sec, this xvas 
found to be a field of about 60'. Noxv, the cotangent of half this (the radius 
of the field) is 115, and the magnifying power being inversely as the focal 
distances, or 62^ : Si — ii'} nearly, tliis field xvas presented to the slit under 
an aixffle of 2 cotan"^ or 2 cotan”’- io=ii°24'. But the collimating lens 
of the spectroscope subtends only an angle of 10°, consequently the outer 
portions of this field were not received through the centi-e of the slit, but, in 
part, through the ends. It seems the more necessary to go into this calcula- 
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tioi), as tlie integratmg spectroscope has not heen so minutely described 
hitherto, as to put its essential features beyond doubt. The principal of 
these seems to be, that every part of the area whose light is to be integrated 
shall—or should, if the slit were a pinhole only—throw its slitful or pinhole¬ 
ful of rays on to the collimating lens. This would be perfectly effected with¬ 
out any lenses in front of the slit, but the area gathered from would then be 
needlessly large, so that a magnifying power sufficient to increase the desired 
area, to that which the collimating lens can receive, is requisite. But, given 
the desired area, and the aperture of the lens, and consequently the power 
required, it is not clear that there is advantage in using a larger telescope. 

If this conclusion is correct, the failure of the integratmg spectroscope 
on this occasion is accounted for. If not, the cause must be sought in the 
undoubted fogging of the prufta, and the narrowness of the slit. 

All the adjustments were performed by myself during the hour pre¬ 
ceding the Eclipse. The clock work—adjusted to solar motion—^kept the 
telescope directed at the Sun’s centre. The slit was opened to the extent 
necessary to run the two upper h lines into one band, and I satisfied myself 
that the eye-telescope was suited to the observer. The following is his report, 
written down while standing at the instrument after totality:— 

“ The dark lines C D and F at totality changed suddenly into bright 
lines. K 1474 did not appear for some time, and when, or before it did, 
C D and F had faded away. It remained for a short time only, and then, 
just before the light returned, C D and F again for a moment became bright 
before changing to dark lines.” 

(Sd.) G. H. Saxton, Colonel. 


A note was afterward added explaining the use of the letter D, and the 
statement about its inversion, as recognised inaccuracies. Colonel Saxton 
also, adds that “ the dark lines before and after totality were numerous 
“ distinct, the principal ones wel marked.” This must be read, not as conflict¬ 
ing with my own statement regarding the width of the slit, for Colonel 
Saxton’s acquaintance with the solar spectrum was recent, but as showing 
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only that the slit might have been vrider with advantage. He goes on to 
say, “ throughout the observations, with dark as well as light field, the cross- 
“ wires were easily seen, but I did not notice any trace of any bright line, 
“ except the above.” I further ascertained from him that the said cross-wires, 
which I had carefully placed in the position duo to K 1474 appeared to inter¬ 
sect that bright line truly. 

The meagreness of the positive results in this instance renders it un¬ 
necessary to do more than allude to the preliminary training which Colonel 
Saxton had imposed on himself during the previous day and night to enable 
him to commit to memory, and paper, an accumte picture of the compound 
spectrum, which it was thought might be presented. I have every reason to 
behove, from the experiments tried, that a very trustworthy I’ecord would 
have been produced. As it is, there is nothing positive but the (apparently) 
continuous spectrum, and the single coronal line. It is curious that this 
instrument has again refused to show more than the three principal prominence 
lines. 

When totality was over, I examined the direction on the Sun’s centre, 
and found it correct. I also wished to satisfy myself as to the distinctness 
of the dark lines, but found that the fog had settled on the prism so much as 
to completely spoil the spectrum. 

Colonel Saxton did not remark any dark lines during totality, although 
he had been cautioned that their visibihty, if present, should be noted. 


CONCLUSIONS. 


I have now described the data procured during the late Eclipse, and I 
proceed to say what I think these lead us to believe. 

It will be remembered that Kiiicirnoi'Tj' ascribed to the Sun a very extensive 
atmosphere, consisting of a great number of mixed glowing vapours, and that 
he ascribed the d.'irk lines of the solar spectrum to the elective absorption of 
these vapours acting on white light coming from a solid or fluid nucleus. The 
Eclipse of 1S6S, and all following observations, have shown tliat at a height 
of a very few seconds above the visible disk of the Sun the presence of any 
ordinarily visible vapour or gas, except hydrogen, is not constant, and wo have 
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also leamt from ■tlie reseaiclies of Mr. LoCBrrEB and Dr. Feanexand tFat the 
hydrogen ■which surrounds the "visible Sun is in a state of great tenuity. Even 
at the base of the chromosphere Mr, Lockteb only occasionally found lines 
indicating other ■vapours than hydrogen and that indicated by the line Dj, and 
it seemed that we were precluded from seeing the actual evidence of heavy 
vapours, and thus proving their presence directly. Father Secchi, indeed, of 
Rome, claimed to l^ve seen a white continuous spectrum at the base of the 
chromosphere, and Mr. Locktee, on one occasion, sa-w many bright lines at 
the foot of a prominence, but these were isolated observations, and no small 
interest was, therefore, excited by the announcement that Professor Young 
and Mr. PvE had at the moment of totahty in the Eclipse of 1869 seen all 
the Eeaunhoeer lines in the spectrum reversed. If this were confirmed, it 
demonstrated the constant existence of a layer of vapours of various metals 
which had hardly been seen at any other time. Until a few days before this 
Eclipse, I ■was unaware that any even approximate confirmation of those 
observations had been obtained. Captain Heeschel’s observation s at the close 
of totality, "with those made elsewhere to the same purpose, will have set this 
question at rest, and it is easy now to see why the problem Avas apparently so 
difficult before, and how we should now attempt to solve it so as to observe 
many of the lines, and identify them at our pleasure. The image of the Sun, 
as seen even in the best telescopes, is not mathematically accurate: the true 
edge is surrounded by a narrow fringe of light, caused by the dilFraction of 
the object-glass, which has no absolute edge, but fades off very rapidly, 
giving, even under favourable circumstances, the appearance of a defined 
boundary. It is never wide, but, small as it is, it suffices to cover the base 
of the chromosphere, and blot out the light which would otherwise give 
evidence of the heavy vapours. This fringe cannot he entirely removed, but 
it can be decreased in width by enlarging the telescope, and still further by 
increasing the dispersion of the spectroscope. To those who have the means 
of doing this the further examination of the chromosphere must be left unless 
photography can be brought to our aid. 

In my report on the Eclipse of 1868 1 expressed my belief that the corona 
is the comparatively cold atmosphere of the Sun, shining mainly by reflected 
light. It ■will be i-emembered that I then, as well as several observers since, 
saw a feint continuous spectrum without any lines. It has been shoAvn since 
that there are some bright lines pointing to a gaseous constitution of the 
corona, and to a considerable heat, hut the number of the purely coronal 
lines has not been agreed on. I am not aivare, from the data to Avhich I have 
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access, if observers have uniformly noted how the points of the corona under 
examination by them were situated, and it seems to me improbable that, if 
directing for themselves, they should always have paid sufficient attention to 
this point. It must be evident that with a nucleus giving a continuous 
spectrum; a chromosphere, absorbing below, and radiating from its upper 
surface, definite lines of light; and coroml substances, which, while giving 
out bright lines which are peculiar to them, also reflect what light falls on 
them; the visible spectrum of the corona must, if we could see it in all its 
detail, be very complicated, and depend on the position of the places 
observed. 

For some short distance from the cliromosphere (in which term I include 
the prominences) we should probably have the light from it predominant; 
then, in passing from the Sun, we should first reach a place at which the 
illumination from the photosphere would equal and then overpower that from 
the vapours of the chromosphere. In all this portion of the corona the dis¬ 
tinctive coronal lines might be little conspicuous, and at a greater distance it is 
possible that, on the one hand, they would become the sole conspicuous 
objects; while, on the other, if the outer layers of coronal matters were so 
cooled locally as to cease to show their lines, the sole remaining light might 
be that of the Sun nearly as we see it, but very faint. 

In 1868 I observed the spectrum of the corona near the vertex of the 
Moon, but at some distance from the chromosphere. In this case it seems to 
me probable that the predominant light was solar, that the light from purely 
coronal matter and hydrogen was not conspicuous, and even this was diffused 
by the openhig of the slit. On the present occasion the outer layers of the 
corona were alone observed, the object being to get the coronal lines. The 
observations show that K 1474 is the sole real coronal line seen. Captain 
Heiischel’s observation that it crossed the field with the slit across the edge of 
a rift would seem to point to a marked difference between its origin and that 
of most of the light. Clearly the source of the green line extends where the 
general light does not. The rifts then would appear to arise from defect of 
the continuous, or solar, light, and not from the absence of what may bo 
called the specific coronal substance giving the green line. Close to the Sun, 
at the commencement of totality, this lino was seen along with some of the 
chromospheric lines, but when the Sun was loft it remainod alone. It was 
accompanied by a continuous spectrum, which we now know from Dr. 
Janssen’s observations is in reality discontmuous, being marked by dark lines 
which can only be seen with difficulty even when the light is far more 
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plentifiil tlian we iad it. It is also evident, from Captain Heeschel’s account, 
that there were probably other £iint lines. 

Spectroscope and polariscope have' so far agreed in assigning a solar 
origin to the main phenomenon of the corona; and, if we examine the photo¬ 
graphs, we sha ll have the same result. It is quite impossible not to connect 
the south prominence with the corresponding rift, at whose base it lies, and 
whose sides clearly in a general way radiate from it. A comparison of No. i, 
and the later photographs, shows that the connection lasted, and that, in 
fact, the Moon passed over the corona. Nos. i and 3 do not show any 
changes in the forms and positions of the portions of the corona; and an 
examination of the later photographs, Nos. 4 and 5, though the definition is 
not so perfect, quite supports this. That on the true solar corona is super¬ 
posed an atmospheric phenomenon is probable enough: but, as I said in 1868, 
the corona is solar. It is the atmosphere of the Sun in its colder parts. It 
is, indeed, to some extent self-luminous, but mainly it shines, as I reported 
in 1868, by reflected light. 

MM. Janssen, Locktbe, and Eespighi, have all found the spectrum of 
hydrogen extending far above the chromosphere and prominences. I do not 
wish the statements as to the probable spectrum near the chromosphere to 
be considered as explanatory of tliis. In fact, I have pointed out, in 1869, 
that the visible limit of chromosphere and prominences could not be that of 
hydrogen. So far as I then knew none was seen above this limit; now it has 
been seen, and it appears beyond doubt that hydrogen, still retaining heat 
enough to have its distinctive lines visible during an eclipse, l>ut not hot 
enough to show them, as the prominences do, in the full blaze of sunlight, is 
present in the lower strata of the corona mixed up with the matter which 
gives the peculiar green light. 

The following, then, seems to be the constitution of our Sun. There is 
a nucleus which gives out continuous white light like solid or liquid bodies, 
and even dense gases: sun'Oimding this is a layer of heavy vapours, intensely 
heated, but far less so than the nucleus; in which, if a state of equilibrium 
could exist, the heavier vapoErs would be lowest. Above this is a layer of 
glowing hydrogen of very slight density, accompanied by that gas which gives 
the line Ds. Still further up these gases in a cooler state become mixed 
with what gives out the green line K 1474; and, lastly, that alone seems to 
remain. 

Of the solar nucleus we know little certainly, possibly we never shall 
know much, as it is almost hidden from our view, but we do know that its 
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temperature is so higlx that wq have reason to believe that unless subjected 
to enormous pressure every terrestrial element would be vapourised. It has 
been estimated in millions of degrees, but such statements can convey no 
intelligible idea. Wo do not-know anything of the substance producing the 
chromospheric line D3. Professor Respighi’s observation at Podoocotta 
would go to show that it is inseparable from the hydrogen of the chromo¬ 
sphere. The substance, however, producing the green line K 1474, is one 
of the most interesting. We not only meet the evidence of its existence in 
the Sun, but when the higher layers of our own atmosphere are reached we 
meet, at the great height at which Auroras take place, a substance which gives 
out a light apparently identical, and again AngstbQm and Eiechhopp have 
assigned the power of giving this line to the vapour of iron. It seems 
nearly impossible that at the low temperature which we know must exist in 
the upper strata of our atmosphere there can possibly be iron vapour. Is it 
possible that iron possesses the property of occluding the gas whose distinctive 
line is K 1474? If it be so, this gas must be under ordinary circumstances of 
temperature and pressure almost immeasurably rare. 


Addendum to Report on Eclipse. 

I scud herewith a paper showing the reduced measurements of photo¬ 
graph No. I, which were made in the summer of 1872 by Mr. De La Rue and 
myself. Both No. i and No. 3 were measured, the results being reported in 
^ paper printed in "Vol. xxxui. of the J^onthly TTotxces^ p. 23. I have 1 educed 
these into arc to give some notion of the dimensions of the corona. The 
augmented semi-diameter of the Moon has been obtained from the Nautical 
Alnumac data, and furnishes a scale by which the linear measurements have 
been converted into subtended angles. 

As re<>-ards the probable errors of those results. The vernier of the 
micrometer” reads to O’OOi in., a quantity which can be well read without 
(dasses beyond what are necessary to give clear vision. Certainly 0*0002 in. 
could be seen in the microscope, and in such an intersection • as that of the 
Moon’s limb the error mainly arose from the vernier, and is probably not 
oTcater than 6"* 5 the value of o'ooi in. But when we deal with such 
Sn object as the ray H, which fades away with ill-defined outlines, I must own 
Royal Asteon. Soc. Vol. XLII. e 
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tliat I should be unwiHiug to estimate the probable error in distance at less 
than 6o", and it may be more. 

In the case of position-angles. The probable error depends on the 
distance of the point measured from the Moon’s centre, on the incluiation at 
•which the sides of a rift or flame meet, and on the way in which the edges 
axe shaded so that it is more difllcult to estimate this. The angles to the 
re-entering angles of rifts are muchbetter than those to salient points of the 
corona. 

I ■will only draw attention to the greatest distance to which the rays 
extend, and its near coincidence with the estimate made by Captain TupiffAX 
to the same amount. I think we may conclude that this picture represents 
nearly all that was telescopically -visible to Captain Tupman. 
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REEEERBD TO IN THE EOEBGOINa EBPOET. 


Memorandum on proposed Ohsermtlon of the Total Edipse December 11-12^ 

1871, with Estimate of probable Cost, by Lieutenant-Colonel J. F. 
Tennant, R.E., F.R.S., &c. 

Since the great Total Eclipse of August 17-18, 1868, two others have 
occurred, which have been watched by European and American Astronomers, 
namely, in August 1869, and December 1870. 

The shadow track in the former crossed the whole North American 
Continent, from Behring’s Straits to the neighbourhood of Cape Hatteras. 
The observers were naturally mostly American and Canadian, and the 
instruments were mostly supplied from the various observatories. None of 
these gentlemen had shared in the observations of 1868, 

In 1870 the shadow track passed through the South of Spain, Algeria, 
Sicily, Greece, and Turkey. The observers were maiidy European, of whom 
M. Janssen was the only one, I believe, who had been concerned with the 
Eclipse of 1868; but there was an Ameriean party eomprising observers 
of 1869. 

The observers of 1869 had not a full knowledge of the result of 1868, 
some of wliich, indeed, they misinteq)reted. The gaseous constitution of 
the protuberances had already been fully confirmed by the discoveries of 
Lockvee and Janssen, and the labours of many who had followed in their 
steps. Our observations of the corona were, however, in some respects 
disputed. It was alleged that the light of the corona was not polarized; 
and while the freedom of the eorona spectrum from dark lines was confirmed, 
some faint bright ones wore seen in it which had escaped the observers 
of 1868. 

In December last this existence of bright lines was confirmed. Several 
reasons have been suggested for their having escaped me in 1868, 
but none of them seem to me satisfactory, nor do they meet the tact that 
observers are not agreed as to the number of the lines. The polarization of 
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Ilie corona Hglit found in i868 is confirmed; and it appears to be clear that 
the tests employed by the American observers of 1869, as well as in previous 
cases, were not so sensitive as that I selected, and which was also supplied to 
Lieutenant Campbell and to Mr. Pogsok’s party. We had other tests, but 
the preference we aU gave to Savaet’s has been abundantly justified. 

There is, however, new matter in the last Eclipse. First and most 
important is the discovery by Professor Yotog (of the United States), and 
by Mr. Ptb, of the very thin stratum of the heavy vapours, which theory led 
us to believe must exist. I have no doubt that it can always be seen under 
suitable circumstances (though M. Jakssest expressed himself confident that 
it could not have escaped him in 1868), but those circumstances have yet to 
be determined; and to do this, seems important. Secondly, in December 
1870, were obtained, for the first time, really satisfactory photographs of the 
corona. These are very valuable, but it is desirable to repeat them. 

If Government, then, will sanction the expense, I purpose to under¬ 
take the following work in the Total Eclipse of December 11-12 of the 
current year:— 


Wiih tJie Sjpectroscope. 

I propose to examine the remarkable bright line which has been seen on 
several occasions, shortly before total phase, to he within the apparent Moon’s 
limb. This has, I think, never been done. I then propose to seek for, and, 
if possible, ascertain the conditions under which the stratum of vapour, seen 
by Messrs. Yotog and Pte, but unseen by M. Janssen, is visible. Then to 
ex amin e suitable parts of the corona (guided by experience of previous 
Eclipses, especially my own work in 1868), with a view to localizing, if 
possible, the various forms of spectrum. As the total phase ends, I would 
confirm the previous results. Short as is the duration of this Echpsc, I hope, 
by suitable arrangements, to do all this. 

Photography, 

If I can procure a competent assistant, I purpose endeavouring to 
procure Photographs of the corona; three or four can be got without any 
difficulty. 

The spectroscopic work re(itiires apparatus from England. I have sent 
home to Mr. Huggins a description of what seems to me to be suitable ; and 
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I hope that, by the assistance of the telegraph, I may be able to put the 
work in hand, so that the apparatus may be out iu time. Essentially it 
consists of a'six-inch refractor, fitted with a spectroscope of considerable 
dispersion, and firmly connected with a second telescope of comparable 
power, to be used by a second observer as a finder. This apparatus is 
expensive, but the telescopes, not being only of use for the Eclipse, could be 
turned to other purposes. 

The photographic arrangements can, I believe, be made here. I propose 
borrowing from the Photographic Branch of the Surveyor-General’s OfBice a 
lens, which will form the main optical arrangement. The stand I propose 
making up, and also to purchase ouch portions of photographic apparatus as 
I can turn to account, and all the requisite chemicals. It is necessary to do 
this if any photography is to be done, as the telescope used in 1868 was sent 
to England by order of the Secretary of State. I am not sure that any 
expense will be incurred now beyond what would have, in any case, been 
necessary in providing a new stand and making necessary alterations, but 
there would have been a gain in efficiency. 

J.S to Personel. 

Captain IlERScnEL, to whom the Eoyal Society confided their instruments 
for the Eclipse of 1868, has consented to share the work necessary to use the 
spectroscope. We both think that the plan I have proposed has advantages, 
apart from the one that, should one or other of us, from unforeseen circum¬ 
stances, be unable to do his share, the other will, with such intelligent aid as 
would be procurable, be able to secure valuable results, though not, perhaps, 
all that we could jointly obtain. I have not heard yet that Captain IIebschel’s 
services can be spared, but hope to do so before this goes off. I have not 
arranged yet for a photographer, but that can easily be done if the coat of the 
project is sanctioned. I have included a salary iu my estimate, but I hope to 
secure the services of an officer who could take leave. 

Ae to Phxce. 

I purpose to take some point on the Nilgherry Hills as my station. 
I hear a very high character of the weixthcr in December, the hills being far 
above the clouds and mists of the north-east monsoon. The central track 
of the Moon’s shadow passes exactly over the station of Kotagherry ; but it 
wU be more important, I think to get the highest available point than to be 
precisely on the central line. Dodabetta, the site of the old meteorological 
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observatory, •will be near enough, and will probably be chosen. So favour¬ 
able an opportunity of getting rid of the lower strata of our atmosphere, as is 
afforded by the existence of a mountain- 8,600 feet high, close to the central 
line, is rarely available. 

Annexed is an estimate (necessarily rough) of the probable cost of 
carrying out this project, in framing which I have endeavoured to err on the 
safe side. I have assumed that Captain Hebschbl’s pay -will be defrayed from 
the Trigonometrical Survey, as it was in 1868. 

Calcutta, J. F. TENNANT, 

June 3r<f, 1871. Limt.-Col.., B.E. 


The Paper as presented to liie Society was accompanied by two Photographs: (1) The donblo 
Telescope with Spectroscope, (2) the Photographic Camera; it lias not been thought necessary to 
reproduce these. Of the six Photographs of the Eclipse, the Plates give Nos. 1, 2, 3 and 4; No. 
5 was very faint, and No. 6 defective, and Mr. De La Eue, who (with the concurrence of the 
author) selected the four for engraving, thinks that they show everything that can bo made of tho 
series; Nos. 1 and 3 are placed m juxtaposition as best diowing the motion of the Moon relatively 
to the corona.— Ed, 
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n. The Total Eclipse of ilie Sun, April i6. ByE. J. Stone, M.A.,F.R.S., 

Her Majesty’s Astronomer, Cape of Good Hope. 


On the t6th of April 1874 there occurred an Eclipse of the Sun, -which 
was total throughout the northern portions of the Cape Colony. The central 
line, of totality first touched land in south latitude 29° 46', ab(nit thirty miles 
south of the village of Port NoUoth. The Eclipse then swe})t across the 
continent, with a zone of totality about 180 miles in breadth. Unfortunately, 
liowever, the greatest })art of the country within this zoi^e was very sparsely 
populated. Considerable portions were little better than a desert; but tlie 
Diamond-fields, Bloemfontein, the capital of the Orange Free State, and some 
other centi'es of jwpulation, fell within the zone. There were also, scattered 
over the most remote parts of the Colony, gentlemen connected with the Civil 
Service, land surveyors, ministers of religion, suid others, whoweresufficiently 
interested in the occurrence of a Total Eclipse, to make any observations in 
their power. It was only necessaiy to point out in wliat way their aid could 
be useful to secure their co-operation ; but the instrumental means possessed 
by Huch observers were small. My own instrumental means were not 
altogether such as I could have desired; but an application made to the Royal 
Astronomical Society for the loan of instruments better fitted for the work, 
and for advice upon the points to which attention could be best directed in 
the present state of our knowledge of Solar Physics, did not meet with the 
response I expected, and I found myself thrown entirely upon my own 
resources. The problem which appeared to me to chiefly require attention 
was the extent and constitution of the outer corona. This was a problem 
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also to 'which the resources at our disposal could be best directed with 
hopes of success in the way of hand drawings of the outlines of the outer 
corona, at distant parts of the Colony for comparison inter se. To direct 
the attention of my fellow-colonists to the Eclipse, and to secure their 
co-operation in the direction indicated, a letter was addressed to His Excel¬ 
lency Sir H. Babklt, K.C.B. This letter was, at His Excellency’s request, 
subsequently forwarded to the editors of the local newspapers, and generally 
circulated throughout the Colony. A copy of this letter is included in 
the present paper, to show the nature of the precautions adopted to secure 
accuracy in the drawings made. 

“ Rotal Observatoey. 

“ March 2 id 1874 . 

“His Excellency Sir HekrtBaBklt, K.C.B. 

» Sir,_have the honour to forward some data respecting the Solar 

“ Eclipse of April 16. I venture also to offer some suggestions respecting the 
“ points to which I think the attention of observers might be directed with the 
“ best prospects of success. 

“ The central line of shadow enters South Africa close to Buffcl’s River, 
“ about 30 miles from Port. NoUoth. The duration at this point will be about 
“ 3” 38“. The shadow then sweeps across the whole Colony with a breadth of 
“ about 180 mdles, and at the rate of about 50 miles a minute. At O’okicp the; 
“ first contact takes place at 2^ 41“ i6‘, and the last contactat 5” a"™ 27". The 
“duration of totality is about 3” 35". I intend to station myself near this 
“ point. 

“ The central path next sweeps across a desert track. I can only find 
“ one station, Pella, on my map near the central line. It next passes about 
“ 50 YnilPia north of Hope To'wn, and a few miles south of Pniel. 

“The first contact at Pniel wiH be about 3’’ 23“ 57“, the last contact at 

“S” 35 “i 7 “- 

“ I have assxuned in these calculations 28® 30', and i” 41“ 43" for the 
“ south latitude and longitude of Pniel. This is, as nearly as I can estimate, 
“ its true position, and it is to this position that the calculations refer. The 
“ duration of the totality at Pniel will be about 3“ 15“. 

“ The central line passes about 30 miles north of Bloemfontein. The first 
“ contact at this station will be at 3^ 24” 40’, and the last contact at s’* 35“ 40". 
“ The Eclipse 'wiU be total; but the duration will not be very great. I have 
“ not had time to compute the exact duration. 
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“ The Eclipse will be seen as a Total Eclipse throughout Natal, but the 
“ duration will be very short. D’Urban lies very nearly on the limiting line. 
“ It is very doubtful whether the corona will be seen at all in the southern 
“ parts of Natal. 

“ The first contact at D’Urbau takes place at 3'* 50”" 46". The sun will 
“ set before the end of the Eclipse. 

“ At Cape Town the first contact wiU take place at 2'* 37“ i6“, and the 
“ last contact at 4*^ 55“ 10“; only about a twentieth part of the Sun’s disk wiU 
“ remain uncovered; but the direct light of the Sun from this portion, and the 
“ scattered light from the fully illuminated southern sky, will prevent the 
“ corona from being seen. 

“ At Port Elizabeth the first contact will take place about s’* 16“ 58“, 
“ and the last contact at 5’' 35” 40®. 

“ With respect to the observations which can be made without instru- 
“ ments or with surveying instruments:— 

“ (a) All accurate determinations of the first and last contacts will be 
“ valuable in fixing the longitudes of the observers. T shall be prepared to 
“ work up for the determination of longitude any observations of the first and 
“ last contacts Avhich may be sent to mo with materials for testing the accuracy 
“ with which the local times and latitudes have been determined. 

“ (/;) Along the central line of totality the corona is certain to be well 
“ seen, unless, of course, the view should be shut off by clouds. The red 
“ prominences seen near the Moon’s disk are known to consist of masses of 
“ incandescent hydrogen, and belong to the Sun. The corona proper has 
‘ also been proved to be a solar appendage; but beyond this, comparatively 
“ s]>eaking, bright corona there appears a much fainter mass of luminous 
“ matter of vast extent and genci’aUy of a most irregular form. It is some- 
“ times assumed that this is also a solar appendage ; but the point cannot be 
“ regarded as settled, and it is to this point that I would chiefly direct 
“ attention. If these outlying portions of the corona belong to the Sun, they 
“ may be expected to remain sensibly unaltered by the mere shift of the 
“ observer’s station, within the limits at our disposal; but such need not be 
“ the case if the appearances presented to us arise from modifications of 
“ the light of the corona proper by the Earth’s atmosphere. Drawings 
“ of these appearances, taken at different stations, should therefore 
“ enable us to settle the point raised. Unfortunately the drawings which 
“ have been previously made have been distrusted. 

“ It would be useless to multiply inaccurate drawings ; but I think that, 
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“ -witli some care, inaccuracy such as affects the scientific value of drawings 
“ might easily be avoided. Let anyone who shall have the good fortune to 
“ be near the central line on the day of the Eclipse, draw a circle on paper or 
“ cardboard; divide this circle into twelve eq[ual sectors of 30° each by 
“ li-nftft produced to about three or four times the diameter of the circle. Let 
“ a weight be suspended by a string to mart the vertical plane between 
“ the observer -and the Sun. Let the paper or cardboard be placed on a con- 
“ venient stand, with one of the prolonged lines in the vertical plane of the 
“ string, and tihia diameter marked top and bottom. As soon as the totality 
“ has begun the observer should rapidly fill in the outline of the outlying 
portions of the corona, care being taken to draw it as nearly as possible on 
“ the same scale to the circle as the corona bears to the Moon’s disk; but the 
“ most important point ofall wihbe to put all the prominently marked branches 
“ of the outlying corona into the proper angles, as marked by the straight 
“ lines through the centre of the circle produced, I would recommend tliat 
“ attention should be confined almost entirely to these outlying portions ; 
“ and that, instead of trying to make two drawings in the 3’" available, an 
“ examination of the drawing should be made as soon as it is finished, and 
“ notes made of any discrepancies observed. The original drawings should 
“ remain untouched. If these drawings be made in the manner indicated, by 
“ several persons at different parts of the Colony, I think it most probable 
“ that the question raised may be settled. I should be happy to receive such 
“ drawings, and to forward them to the Royal Astronomical Society. 

“ The following gives approximately the angles at which the first and 
“ last contacts take place, as measured on the Sun’s disk and seen without 
“ inversion. 



EAST 



A, 

B 


0 

0 

Observatory 

. 27 

58 

O’oldep 

. 29 

62 

Pniel . 

• 30 

64 

Port Elizabeth 

• 25 

59 

Bloemfontein 

. 27 

63 

D’Urban 

. 29 



“ I have &c., 

“ E. J. Stone.” 
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The times given in this letter are only approximations. Subsequently, a 
short note was added, which gave the positions of the points of the first and 
last contacts referred to horizontal and vertical lines of reference at the 
different stations, as more generally useful than the positions referred to 
the equator. 

The central line of totality was rendered accessible from Cape Town by 
two steamers engaged in bringing copper from the Namaqua mines for tranship¬ 
ment to England. I determined, therefore, to place myself near the central line 
in Namaqtialand. As no provision whatever had been made to cover the neces¬ 
sary expenses, and I was most reluctant to stop more than was absolutely ■ 
necessary the Observatory work, I determined, after much consideration, to 
take no assistant with me, and to confine my attention during the totality 
chiefly, if not entirely, to a spectroscopic examination of the outer corona. My 
instrumental means were as follow :—A four-inch telescope, mounted on a 
tripod stand, with horizontal aivd vertical motions, and provided with a small 
finder telescope. The whole instrument and stand could be conveniently 
packed for safe carriage. This telescope was most kindly lent to me by 
Henrt Solomon, Esq., of Cape Town, to whom my thanks are gi*eatly due. My 
spectroscope was a star spectrosco]>c made for me by Mr. Browning, but it has 
now two dense flint prisms of 60°, instead of the two of 35° which it originally 
had. With the spectroscope in its present stsite 1 can seci the spectrum of a pro¬ 
minence without an ecli2)se. The dispersion of two i)risms of 60“ was abun¬ 
dantly sufficient for the chief object I proi)Oscd to myself; but I missed a 
spectroscope with readier means of measuring the i^ositions of the lines seen, 
an equatorcal mounting, and 2)erha2)s a driving clock, and I could have wished 
for a telescoim of larger a2)erture. Some difficulty Avas exjteiienced in 
obtaining a firm connection between the tclesco2)C and spectroscope. 
I ultimately adopted the i)lan of wrajqnng a wash-leather aromid the 
spectroscope tube, and thus making it fit the tube of the telesco^je. In this 
way a very firm attaclunent Avas .secured, but tlic s^ioctroscope could not be 
quickly adjusted, and the telcsco2)e Avas not available for time determinations. 
This, however, was not important. In the small telescope of the spectroscope 
I placed two Avires, one for micrometrical measures, the other for eye estima¬ 
tions. My intention was to leave the instrument untouched after the bisection 
with the micrometer wire of the line whose position was required, until the 
reappearance of Fraunhoeeii’s lines. The position of only one line could be 
thus accurately fixed, but the positions of any other lines could be filled in by 
estimations referred to the distance of the two micrometer wires apart. My 
Avife undertook to keep the part of the Sun or corona to be examined within 
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the slit, and after some little practice I found tkat she could do this, by the 
aid of the finder, with perfect certainty, and she performed this part of the 
work on the day of the Eclipse. Besides the instruments for the observations 
of the Eclipse, I took with me to Namaqualand a complete set of magnetical 
instruments, and secured determinations of the magnetical elements at four 
stations. The whole of the instruments were carefully packed, and arranged 
so that they could, when-necessary, be carried with the observer in a cart. 
I started from Cape Town by the U. S. C. Steamer “ Nainaqua,” Captain 
Barker, on Tuesday, April 7, and arrived at Port Nolloth on Thursday, 
April 9. I returned to Port NoUoth on the evening of Wednesday, April 
29, but from bad weather the steamer could not pass the bar, and I was 
detained there until May 6. I reached the Observatory on May 9. Port 
NoEoth was near the central line, but it was quite unfit fdr an observing 
station, on account of the prevalence, during the winter months, of a dense 
mist. This mist extends gener^y abou^ 15 miles inland, beyond which 
limit it scarcely ever reaches. My original intention was to place myself on 
the central line near O’okiep, but E. T. Hall, Esq., C.E., the engineer in 
charge of the Cape Copper Company’s Works, strongly urged me to take ray 
station near Elipfontein, a station about 55 miles from the sea. The 
advantages urged were, that a tramway extended a little beyond Klipfontehi, 
to Steinkop, and that the instruments could be carried thus fixr without 
danger. The journey from Steinkop to O’okiep could only be made by cart, 
and the road was represented as an exceedingly rough one for the safe 
carriage of delicate instruments, however carefully packed. Mr. Hall also 
offered, mth considerate kindness, to receive us at his cottage at Klipfontein, 
and to make such arrangements that my time should be unfettered for the 
work which I required to do. After a careful consideration of the position 
of Klipfontein, and finding that it was less than 20 miles north of the central 
line, I determined to accept Mr. Hall’s advice and kind invitation. The 
magnetical observations at Port Nolloth were completed on AprE 12, and the 
instruments repacked. The following morning we started for Klipfontein, 
and arrived at the cottage in the evening. Tuesday and Wednesday were spent 
in completing a set of magnetical observations, and preparing for the Eclipse. 
The station selected was, as determined by Mr. Hall, 3,000 feet above the 
sea level. Its approximate latitude and longitude are 29° 14' south, 
i’’ 10“ 40®' east. This longitude results from the observations of contact 
with the small theodolite. The view is perfectly uninterrupted on every 
side, and the ah clear to an extent which it would be difficult for one 
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not accustomed to the dry atmosphere of the interior of such a continent as 
Africa to realise. Rain but very seldom falls at Klipfontein ; but, curiously 
enough, a few ominous clouds did. collect on the distant mountain-tops on the 
evening before the Eclipse, and gave rise to some little anxiet}'. The day of 
the Eclipse was, however, perfectly free from cloud, and no finer one could 
have been desired for the observations. The following were the arrangements 
made for the observation of the Eclipse at Klipfontein: Mr. Hall undertook 
to record the changes of temperature during the Eclipse. Mr. Heney Hall, 
(l.fi., undertook to make an outline drawing of the corona. Mr. H. Hall’s 
experience as a mechanical draughtsman was a guarantee of the accuracy with 
which .such an outline drawing woidd be made. Miss Alice Hall, a young 
lady accustomed to sketching from nature, most kindly undertook to mak(! 
a second outline drawing of the corona. My wife undertook to feed, thi^ 
.s])ectrosco])c, by the aid of the finder, witlv the parts of the corona whieh I 
wish(‘.d to examine. My work was confined almost entirely to the spectro¬ 
scope. I detormine<l beforehand to v(a‘y strictly limit tn5'sclf to the work 
whieh I would attem])t. The following arts the points whieh I determined 
to examine: — 

1st. During the Partial Eclipse,: the existence or non-e.\istence of 
ad<litional absorption lines in the spectrum near the Moon’s limb. 

211(1. At the connneneemcut of the totality : the existence or non¬ 
existence of the, general reversion of Frauniioeeu’s lines in the corona at the 
border of the photosphere. Some doubts ajijiearcd to have been thrown upon 
Younu’s observation of this reversion by the Indian observations of 1871, 
Mr. Lockvfji, amongst others, having looked for and failed to notice anything 
of the kind. 

3rd. An examination of the outer corona, with es^Kicial referonee to 
its extent, and the way in which any bright-line sjiectrum .seen might vanish 
as the sjiectroscope was swejit farther from the Sun’s centre. 

4th. An examination of the corona for the presence of Fraunhoeeu’s 
lines. ’Fhe evidence, so far as I knew, was entirely against tlio presence of 
these lines in the spectrum of the corona. I liavc already stated that the 
telescope employed had a, clear aperture of four inches ; the spectroscope, a 
dispersion of two flint prisms of 60°. The slit of the spectroscope was set 
as wide as would allow of a perfectly distinct view of the Fraitniioeer lines. 
The finder was most carefully adjusted, so that a spot of light upon the cross 
wires was in the middle of the slit of the spectroscope. Before attemjiting 
to give the results of the observations, it appears desirable to explain the 
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meaning of certain terms wliicli -mil be used in describing tbe results. At 
the time of, and for some time after tbe Eclipse, I was inclined to follow what 
I bebeved to be the leading of authority, and to use the word “ chromosphere” 
to include all that part of the corona which had been proyed to be a solar 
appendage by the combined evidence afforded by a comparison of photo¬ 
graphs and the existence of a bright-line spectrum. The fainter portions 
beyond this I called the corona proper, or sometimes the corona. But it 
appears to me that the word chromosphere will lead to serious confusion in 
our attempts to describe solar phenomena, unless its accepted meaning be more 
strictly defined than has, so far as I am aware, yet been the case. When the 
term was originally introduced, on the authority of Mr. Lockyee, it appears 
to have been restricted to the envelope, consisting chiefly of incandescent 
hydrogen, of which the rose-coloured prominences and their bed seen at 
eclipses was a section. A new name was thus introduced to indicate a 
distinct thing. But as spectroscopic researches were extended, and it was 
found that other strata nearer the photosphere could, with sufficient instru¬ 
mental means, have their spectra examined, and that they also gave bright- 
line spectra, the word chromosphere was extended to include these strata 
also. Nor was this all. The word has been even extended to include all the 
bright-line-giving corona. "From the observations made this year, such a 
definition would include the whole of the corona seen in a clear atmosphere, 
and extending to some millions of miles from the Sun’s centre. To accept 
such a definition would be to make the word chromosphere co-extensive with 
the word corona. I cannot think this desirable. Instead of a distinct word 
to define a distinct thing, we appear now to have a word to which in every 
description of solar phenomena something has to be ascribed, and that 
without any clearly defined leading idea. I shall not, therefore, in the 
present paper, employ the word chromosphere to explain the parts of the 
corona observed, but shall restrict myself to the use of the words inner and 
outer corona. The distinction between these was strongly marked to the 
naked eye, and in the small finder in the Eclipse of last April. For clearness 
of explanation of the parts of the corona examined with the spectroscope, I 
shall refer to a composite drawing formed from those made at Klipfontein. 

First with respect to the existence of additional absorption lines in the 
Sun’s spectrum near the Moon’s limb. I examined this point with consider¬ 
able care during the partial phase, but I could not detect the presence of any 
additional lines, nor any sensible change in the appearance of any of the 
Feaun^okbe lines in the spectrum near the-Moon’s limb from that presented 
at considerable distances from it. I consider that these observations afford 
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aiiotlier proof that there does ziot exist any sensible atmosphere around the 
Moon, and that we are warranted in assuming that no sensible refraction of 
the rays of light from the Sun or corona can take place at the Moon, and 
that no modification of the visible corona can be attributed to any such cause. 

As the time of totality approached I rested my eye for some time. The 
diminishing segment of the Sun’s disk was then brought into the centre of 
the slit, and carefully kept there until the instant of totality. At that 
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instant, and for some little time afterwards, the field appeared to be full of 
bright lines of very different lengths. My impression was that all the 
FnAUNiiOEEii lines were seen reversed, but this is, of course, only an impression. 
1 can only state as a matter of fact that a very large number indeed of 
bright lines were seen. I had hardly recovered from the surprise at the 
siglit presented, and begun to attempt to count the lines, when the gi’eatest 
portion of them vanished, and I saw little more than a hydrogen spectrum. 
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It is difficult for me to form any correct idea of the time during which the 
general reversion, or what I assumed to he the general reversion, of the 
Fraunhoebb lines lasted; hut I should hardly consider that it could have been 
longer than a second. From the shortness of many of the lines it would 
have been quite impossible to have seen their reversion unless the slit had 
been very perfectly adjusted parallel to the tangent to the Sun’s limb at the 
point of last appearance of the Sun. Not caring to spend my time upon the 
spectrum of the prominences, I looked up at the Eclipse to see whether the 
brightness of the outer corona appeared sufficient for the work which I 
intended to do. This was the only opportunity I had of seeing the Eclipse 
during the totality, except through the spectroscope. The sight was grand 
and impressive beyond description. Several stars were seen, and Venus was 
a most conspicuous object near the corona. My first impression Avas that 
the corona consisted entirely of a pink-coloured irregular rhig. The rose- 
coloured prominences were seen clearly, and wei’e to me of a much deeper 
red than the inner corona. When looking carefully for the parts beyond 
this inner corona (or, as I at the time regarded it, the chromosi)herc) I saw 
most distinctly and without any difficulty when attention was fixed \ipon it, 
the branches of the outer corona marked 0 and B in the coinposi te picture. 
I believe that the drawing of these portions of the corona by Miss Alice 
Hall is correct, except that in her drawing the edge of B is divided into 
something like four brushes. The outline appeared to me much more 
irregular than this, and Miss Hall, directly after the Eclipse, expressed an 
opinion to much the same effect, viz. that there was too much detiiil in this 
part to be accurately drawn in the time, 3“ 20*, available. I feel certain tliat 
the visible extent of branch B has been under- rather than over-extended in 
Miss Hall’s drawing. The outer corona appeared to me quite sufficiently 
bright for the examination which I intended to make; I therefore asked my 
wife to sweep the telescope quite away from the inner corona, out into the 
middle of the branch B, and to keep it directed to that part of the corona until 
I gave further instructions. This was done. On sweeping across the inner 
corona the hydrogen lines were seen extended across the slit; a lina some¬ 
where in the green, and two or more much fainter lines of less refrangibUity 
than the green line, were also seen. There was also a pretty bright spectrum 
which appeared continuous ; but the spectroscope was swept rather rapidly 
over the inner corona, and I do not feel myself in a position to speak with 
any great certainty of its spectrum. When the telescope had been fairly 
directed td the middle of the branch B the spectrum was carefully examined. 
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I could, in the spectrum of this part of the corona, only distinguish one 
bright line. If there "were any other bright lines present they were so much 
fainter than the line referred to that I could not, after a careful examination, 
see them. But besides the one bright line there were certainly dark or 
absorption hues present in the spectrum, although they were seen with great 
difficulty. I next asked to have the telescope slowly moved towards the 
extreme visible limit of the branch B, and requested that this should be 
continued until I stated that I had lost the bright-line spectrum. This was 
done. This line, which extended across the slit, gradually became fainter, 
until I lost sight of it from extreme faintness. At that time my wife states 
that the extreme visible limit of the branch B had been reached (judged from 
its position on the cross wire of the finder), and that the Moon’s limb, but 
not all of tlie inner corona, was out of the field of tlie finder. The field of 
view of the finder is very nearly three diameters of the Sun, and the part 
of the corona under examination when the line-spectrum was last seen must 
therefore have been more than a degree from the Sun’s centre. This 
examination having been comphjtcd, tlie telescope was again directed to 
somewhere about the middle of the brancli B. The small telescope of the 
s]icctroscope was undamped and the spectrum examined from end to end 
with the greatest care, but 1 could not perceive any other bright line than 
the one seen before. The telescope of the speetroscope was then clamped 
and a careful bisection made with the micrometer-wire. The telescope was 
then left untouched; but another examination for the presence of absorption 
lines was made, with the same result as before. I felt convinced of their 
presence, but they were very faint and scon with great difficulty. As soon 
as the totality was over the micrometer was read and a bisection of the lino 
E and the nearest of the h lines made to prevent any possibility of mistake, 
'rhe bright line turned out to be line 1474 of KntciniOEi'’s scale. The wave¬ 
length from my observations was 5,312, which appoiU's to differ about the 
breadth of the D lines apart from the value determined for the line seen in 
the spectrum of the corona by ’\’'oun(;. I was not certain, however, that the 
line measured by Youno belonged to the outer corona. The inner coromi 
extends in some directions to ten or eleven minutes from the Sun’s limbs. 
At one of the most impoi'tant of the Indian stations at the Eclipse of 1871 it 
is reported that there was no visible spectrum of the corona at five minutes 
from the Sun’s limb. The difference, however, between the wave-length of 
the line examined by me and that examined by Young is smaller than 1 
could answer for with my dispersion; and I have no doubt now of the identity 
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of the wave-lengths of the lines seen ; but I should have been most reluctant 
to have assumed this without proof. My observations refer to the outer 
corona, and I knew and know of no grounds upon which the identity of the 
inner and outer corona could have been assumed. I therefore regarded and 
regard the determination of the wave-length of the line seen as important. 
My spectroscopic examination of the corona was almost entirely confined to 
the outer portions. I cannot therefore speak with confidence of the spectrum 
of the inner corona. My plan was to confine my attention to the outer 
corona, and to this plan I adhered. I do not regret the restrictions thus 
imposed upon myself: and, should I ever have the good fortune to see another 
total solar eclipse, I would restrict myself in like manner to one or two points 
which I deemed important, although of course not necessarily the same as 
those to which I confined my attention in 1874. All I can say with respect 
to the spectrum of the inner corona amounts to this, that I saw the hydrogen 
spectrum over a considerable portion of it, with the lines the full length of 
the width of the slit; that I saw a bright line which I have every reason to 
believe to be the same as that seen in the spectrum of the outer corona, 
and two — I believe three — fainter lines of less refrangibility, and a 
spectrum which appeared to me continuous, but ricdi in red light. I believe 
that the FraUNHOFEE lines were not visible in the spectrum of this part of the 
corona, but my examination Was, as I have stated, too imperfect to allow me 
to express any confident opinion upon the point. In the spectrum of the 
outer corona I feel certain that the FEADNHorER lines were present. No attempt 
was made to observe the general reversion of the Feaunhofee lines at the end 
of the totality. 

I now come to the outline drawings of the corona made at Klipfontein ; 
approximate latitude and longitude 29° 14' south, i” 10” 40' east. The drawings 
marked y and 8 were made respectively by Mr. Hbnet Hall, C.E., and Miss 
Aucje Hall, who were seated side by side at the same table. The drawings 
were made on prepared paper divided into sectors of 30" and, for estimations 
of distances, into circles with radii two and three times the radius of the 
inner circle. The direction of the vertical plane was carefully determined in 
accordance with the general instructions of my letter. But, notwithstanding 
the precautions taken,. I was astonished to find, when, after the termin¬ 
ation of the totality, I looked at the drawings, that there was not a trace of 
any similarity between them. Mr. Henet Hall’s outline did not extend 
• to quite 11' from the Moon’s limb. Miss Alice Hall’s extended to 1° 40' 
from the Moon’s limb in one direction, and to very large nngnlar distances in 
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other (Ih-ections. I had myself examined with the spectroscope the corona 
to a distance from the Moon’s limb more than five times as great as the corona 
represented in Mr. H eney Hall’s drawing. I was able to speak of the general 
accuracy of Miss Alice Hall’s drawing of the branches marked B and 0 in 
the composite drawing, and my wife, who had seen the Eclipse well through 
th(i finder, expressed her agreement also with the general accuracy of Miss Hall’s 
drawing. But Mr. Heney Hall’s skill and practice as a mechanical draughts- 
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man entitled his drawing to be received with every confidence, and he was 
perfectly satisfied with the drawing made. If the apparent discrepancy 
between these drawings could be explained, the explanation would probably 
throw much light upon the apparent discrepancies between drawings made at 
]ir(5vious Eclipses, which had been taken to indicate such changes in the outer 
corona, that, if their reality could be accepted, the optical character of this 
j^art of the corona would be established. The short eye-view which I took of 
the Eclipse affords, I believe, a key to the true explanation- The inner corona. 
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■whicl. at the time of the Eclipse I was prepared to call the chromosphere, 
was so much brighter than the outer corona, or, as I at the time considered 
it, the corona, that it required some effort to transfer the attention from the 
inner to the outer corona. The outer corona was, however, bright enough to 
be well seen when once it had attracted the observer’s attention. As a 
matter of fact, when I looked at the Eclipse to judge of the brightness of 
the outer corona, I saw most clearly and distinctly, and can recall the general 
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form, and estimate with some accuracy the visible extent of the branches 
marked B and C of the composite drawing; but if ever I saw, I have no 
recollection of the branches marked D, E, and F, and if I had been asked to 
make a drawing of the Eclipse, I should, trusting entirely to niy own 
impressions, have drawn something like the composite drawing, when 
deprived of its branches D, E, and F. Had I, therefore, returned to eye 
observations towards the end of the totality, and seen the branches D, E, and 
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F, I should have inferred that enormous changes’ in the form of the 
outer corona had taken place between the two views. I have no doubt in 
my own mind that a similar explanation lies at the root of at least many of 
those apparent changes of the outer corona which have been previously 
suspected to have taken place when the sky was free from clouds. Retuiiung to 
Mr. Henry Hall’s drawing of the iimer corona, it may be remarked that it is 
simply an outline drawing, and that no attempt was made to represent the 
character of the boundary. It will be seen that it extends to rather less 
than 11' as its extreme boundary from the Moon’s limb. This is, I believe, 
about the extent of the corona which has been obtained, weE defined, in the 
best photographs. It will also be noticed, from a reference to the composite 
drawing, in which the inner corona is a tracing from Mr. Henry Hall’s 
drawing, and the direction of the Moon’s path is laid down, that the inner 
corona is very much contracted in a direction perpendicular to the plane of 
the ecliptic, or in the direction nearly of the Sun’s axis of rotation. This is 
also shown in the photographs of the corona made in 1869 and 1871, and will 
probably be regarded both as a proof of the general accuracy of Mr. Henry 
Hall’s outline, and of a general law in connection with the inner corona; 
With respect to Miss Alice Hall’s drawings, e is the original, 8 is a, copy 
embodying tlie changes which she would have wished to introduce into the 
original after the examination and comparison made towards the end of 
totality. The shading is intended simply to represent that the light of the 
corona faded away by insensible degrees as the distance from the Sun’s 
centre increased. No attempt was made to outline the inner corona. 
It will be remarked that the branch I) of the composite drawing is marked 
doubtful in the original, and the same word is used beyond the extreme 
boundary of the branch B.- The explanation of these remarks, made 
to me immediately after the Eclipse, was, that the branch D was seen, 
but it was very faint, and that its length appeared exaggerated and the 
outline doubtful, and that with respect to the branch B, the amount of detail 
was BO great, and the edge so irregular that there was no time to draw the 
outline correctly. An examination of the original drawing e shows that 
the re-examination of the extraordinary rays E and F merely verified the 
first impressions. They are each marked towards their extreme points as 
sure. It will be seen afterwards, when a comparison is instituted between 
the Klipfontein drawing and others, that these remarks are important, 
especially the one with reference to the faintness and doubtfulness of the 
branch D. I need hardly say that the original has not been touched, nor any 
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iiotes added after iibe end of the totality, nor by anyone except Miss Alice 
Hall. The existence of the faint branch D was verified by my vrife. 

. The drawings marked a and were made by Henbt Edwaed Eichard 
BbiOht, Esq., of the Government Agent’s Office, British Basutoland. The 
distinction between the drawings a and j8 and the methods followed to 
secure accuracy, are explained in the following extract from Mr. Brigh'J'’kS 
covering letter:— 

“ Basutoland, IfASEEO, 

“ 20th April 1874. 

(Gfovemor^s Agent^s Office.') 

“ Dear Sir,-^Enclosed I beg to forward the original sketch (marked a) 
“niade by me of the apparent outline of the ‘corona,’ which sketch was 
“ executed under considerable difficulties, as the duration of the totality here 
“ was altogether only 2“ 31’; and never having witnessed a Total Eclipse of 
“ the Sun before, I was quite unacquainted with the appearance of the 
“ phenomena to he observed, and somewhat unprepared for the degree of 
“ darkness which prevailed during the "^e of tot^ty. Such, however, as 
“ this original sketch is, I send it you in the hope that it may not bo 
“ altogether useless. It has at least the merit of being quite untouched siiico 
“ first drawn, and is therefore free from corrections. 

' “ At the same time, I enclose another sketch (marked / 3 ), which has 
“ been made by me since the original (a) was taken, and which (y8) I consider 
“ represents exactly the outlme of the ‘ corona ’ as it ought to have been laid 
“ down at first in sketch a, had not the hurry and peculiar circumstances 
“ under which that sketch was taken caused those errors to creep in which 
“ will be noticed on a comparison of the tifro sketches, a and jS, inter .sr. 
“ Great attention was paid to the endeavour to represent, in these sketches, 
“ the proportional lengths of the rays of the ‘ corona ’ to the diameter of the 
“ darkened disk of the Moon, as directed in your published letter addressed 
“ to His Excellency the Goteruor, Sir Henry Baekly, dated the 21st ultimo, 
“ ahd subsequently published in the columns of the Cape Argm news- 
“■ paper. 

“ E. J. Stone, Esq., “ I remain. Dear Sir, 

“Astronomer Royal, “ Faithfully yours, 

. , , “ Boyal Observatory, “ H. E. Richard Bright. 

‘‘Cape Town.’-’ 
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I need hardly express the great gratification with which I found, on my 
return from Namaqualand, these drawings of Mr. Bkight, executed with all 
the precautions to ensure accuracy which could have been desired, and very 
nearly on the same scale as the Namaqualand drawings. Mr. Beight had 
not the instrumental means to determine the position of his station with any 
accuracy, and its real position is not known. It is, however, roughly, in 
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south latitude 29° 25' and east longitude from Greenwich about 27° 50'. 
The distance between the Namaqualand and Basutoland stations must have 
been more than 500 miles, and the interval in absolute time between tlie 
drawings more than io“. And yet a careful comparison between these 
drawings will, I think, convince anyone that the outer corona, as seen iu 
Namaqualand and in Basutoland, were substantially identical. Referring 
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to the compodte drawing for the lettering of the branches, we see that the 
branch C, agrees, in position and in extent, very closely with that in the 
Namaqualand drawing. The irregular outliue of the branch B is common to 
the two drawings. . The long branch F agrees in magnitude and position in 
both drawings. The position of the long branch E agrees very closely in the 
two di’awings; and although this branch is longer in proportion to the Moon’s 
diameter in the Namaqualand drawing, this difference is not very great, and 
is easily accounted for by the fiiintness of the light as we proceed farther 
from the Sun’s centre. The only marked.difference between the Basutoland 
and Namaqualand drawings is the branch D. This branch does not appear 
to have been seen by Mr. Bbioht. It will be remembered that it is marked 
doubtful in Miss Alice HAil’s drawing. The branch, however, was visible, 
although very faint, at Namaqualand, and it might well have been visible, 
and yet escaped Mr. Bright’s notice, at Basutoland. After comparing these 
drawings, and knowing the care with which they have been executed, 1 can 
have no hesitation in expressing my opinion that the cosmical character of 
the outer corona is proved even to the extent of more than two millions of 
miles from the Sun’s centre, I believe to the full visible extent of the corona 
—more than three millions of miles from the Sun’s centre. 

The outline drawing marked ? and the picture (see lithograph) were made 
bjl^Mr. Wright at the Eadloff station, Griqualand West. The approximate 
latitude and longitude are 28“ 41' 40" south, 1” 38“ 42® [=24° 40'- 30"] east; 
this drawing should, therefore, represent the state of the corona very nearly 
7“ after that made at Opfontein. The position of this station I obtain from a 
discussion of observations made by Francis H. S. Okpen, Esq., Surveyor- 
General, Griqualand West, to whose party Mr, Wright was attached. I have 
experienced some difficulty in tracing the connection between the original 
outline drawing and the finished picture, and I addressed a letter to Mr. 
Orpbn, asking for information upon the point. The following extract is 
Mr. OsPBar’s answer to that letter:— 

** SUBVETOfi-Q-BNEfiAL’s OFFICE, BABKliT, 

“ 23rd M ( iy , 1874. 

>VMy dear* Sir,—I have just received yours of the 15th, and on receipt 
of it requested Mr. ‘Whight to come into my ojaSce, and look over it with 
me. The sketch sent to Six H. wcis the original one made at the 

time of totality; of this I was particularly careful, knowing that you would 
much rather have an origin^ than any copy. On returning home from 




ftru/A/'A /i'c/f(re 








Mr. E. J. Stone, On the Total Eclipse of the Sun, 1874, April 16. 53 

“ our expedition, however, we inked in the sketch, following the pencil lines. 

“ The words ‘faint’ or ‘very faint’ were marked in some spots in pencil, 

“ but if I recollect aright were not inked in ; but, although the pencil lines 
“ and marks were rubbed out with india-rubber after the inking, I think a 
“ close examination will show you where and what they were. The outline 
“ of the corona represents the extrmie outline of the corona as seen, but of 
“ course does not imply that all within it was equally brilliant or well 
“ defined; and where the words ‘ faint ’ &c. are WTitten, they show where, to 
“ a casual glance, a more or less deep indentation would appear. The 
“ coloured drawing was made entirely from the sketch, and from recoUection 
“ of the colours, and of the intention of the notes ‘ faint ’ &c. There was 
“ cei'tainly a bluish tinge towards the outer edge of the corona, and its most 
“ marked feature was the prominence towards x in the enclosed tracing 
“ (which please return to mo). The dotted line showed the outline as it 
“ appeared just as totality commenced; but the radiations appeared imme- 
“ (liatcly afterwards to ‘ shoot out ’ to the outline shown in continuous lin((, 
“ and so remained. The enclosure is a tracing made from the sketch befov(! 
“ sending it off. On it I have marked ‘ faint ’ &c. whore I believe such notes 
“ appeared on the original. These notes were not traced, merely the outline. 
“ Your instructions regarding the preparation of the paper, plumb-line, &c. 
“ werc^ strictly followc^d, and a scale used in getting the extent of the coroiui, 
“ in proportion to the Moon’s disk. My entry about the sketch does not 
“ apply to me ptirsonally, but to the party. Only Mr. Wright made one. 

“ I remain, my dear Sir, 

“ E. J. Stone, Esq., F.K.S., F.R.A.S., “ Yours faithfully, 

“ II. M. Astronomer, “ Francis 11 . S. Oiu>en. 

“ Cape Town.” 

The tracing was rehurued to Mr. Orpen. It afforded no additional 
information. 

It would appear, therefore, that no attempt was made to complete a 
drawing of the branches of the visible corona at the time of the totality, but 
that a boundary line was swept around it, and notes made at different parts 
of this boundary, such as “ ray,” “faint ” &c., and that the picture was sub¬ 
sequently finished from a recollection of the intention of these notes. Some 
of the notes, “ray,” “faint” are still visible in the original; thus the word 
“ray” falls exactly upon the branch F of the composite drawing; but of 
course no one but the person who made the drawing can judge of the exact 
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force mtended to be given to ttese words, and for that we must refer to the 
picture, The amount of detail given in Mr. Weight’s picture is very great: 
in fe,ct so great that probably in details it is hardly so much to be trusted as 
drawings mndp. by observers who confined their attention to one or two points. 
As a general picture of the appearances presented it is, however, most 
valuable; but with extreme diffidence in offering an opinion upon such a 
point, I cannot regard the colour of the outer corona as correct. It 
appeared, to me of. a deadened white, and, judging from the spectroscopic 
observations, it should be a white tinged with green. The inner corona 
drawn by Mr. Henbt HalIi at Namaqualand can clearly he traced. The 
branch D seen at Ifamaqualand, but marked faint and doubtful, appears 
in Mr. Weight’s drawing. This branch, it will be remembered, docs not 
appear in Mr. Beight’s drawing. The general agreement between the corona 
as seen in Griqualand and at Namaqualand and Basutoland is striking. 
The iTinp.r corona A, and all the principal branches, B, C, 1 ), K, and F, of the 
outer corona, seen in Namaqualand, are reproduced in Mr. Weight’s picture. 
The general agreement of the position of the branches is also very close, but 
the branches in Mr. Weight’s picture appear to be turned through about 
15® from south to east more than in the Namaqualand picture. TTie real 
shift from the differences in the position of the observers, should be about 
5°. It wiU, however, readily be seen, from the want of equality of the 
reference sectors in the original outlines, that discordances of 10° between 
this drawing and another cannot be depended upon as founded upon any real 
difference in the corona. The extent of the corona in Mr. Wuigiit’s picture 
is even greater than in the drawings of Mr. Beight and Miss Alice Hall. 
There are two points to which further attention may, perhaps, be called in 
Mr. Weight’s picture. There is a note of an apparent change of the outer 
corona about branch 0. From Mr. Oepbn’s letter it appears, however, that 
the first form of the corona was only seen “just as totality commenced,” and 
that the changed appearance was presented immediately afterwards, and so 
remained. I think, therefore, that no real change took place. The apparent 
change may easily be accounted for by supposing that at first the details of 
the faint corona were not all grasped, and that these became more strongly 
marked as the darkness and the sensitiveness of the eye of the observer 
increased. Such apparent changes are, I consider, thrown light upon by 
by what took place in Namaqualand. The second point appears important. 
There is around the whole corona a faint tint of light, spoken of in Mr. 
Oepbn’s letter as a bluish tinge. The general form of this faint light con- 
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forms so closely to that of the corona, that I should be inclined to regard it 
as a halo arising from the action of the Earth’s atmosphere upon the light of 
the corona. Such appears to have been the impression of the observers at the 
time. It may be mentioned, as bearing upon this point, that, although the sky 
was clear at the time of totality, it was clouded shortly before and after. Mr. 
Orpen’s party were, indeed, exceedingly fortunate, for generally over the Dia¬ 
mond-fields district dense clouds arose just before the totality and prevented 
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any observations of the corona being made. This appeal’s to have been the case 
at Darkly or Pnicl, and at Kimberley or New Rush. Two small photographs, 
taken by Messrs. Weber and Sederstbom, some little time befonj and after 
the tot^ity sit Kimberley, show the state of the sky at this station. 

A drawing, however, of tlie corona, was made by Mr. Degeuman, at a 
station about 13 miles from Pniel. It is marked fl. The scale is very small, 
but the drawing would appear to have been executed with care, and is referred 
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to radial lines in tte manner indicated in my letter. It will be seen tbat this 
drawing represents the corona as rather less extended than the other 
drawings, and differs from them somewhat in the shortness and position of 
the ray 0 , at about 30®. The rays F and E are, however, laid down in 
positions agreeing with the other drawings, and the extraordinary compression 
of the corona in the direction perpendicular or nearly perpendicular to the 
ecliptic is confirmed. The agreement between this drawing and that of Mr. 
BEiaHT is very great. The smaller extent of the visible corona may have 
been due to clouds.' 

The corona was also seen by Captain Mubra.y, R.N., at Hope Town. 
The duration was 2“ 5*. Captain Moebat confirms the great extension of 
the corona in the east and west directions, but states that ihe time was 
insufficient for any trustworthy drawing. 

The totality was seen by the Rev. J. DaIiEELL, M.B., B.D., at the Gordon 
Memorial Mission, Natal; approximate position, 28® 30' south latitude, and 
longitude 30® 32' east. The inner bright corona was seen, and its outline could 
easily have been sketched, but this was not done, because, in accordance with 
my instructions, attention was directed to the outer corona. A satisfactory 
drawing of this corona was prevented by thin slightly fleecy clouds, which 
intercepted the view and rendered it uncertain whether the brightness 
belonged to the intervening ddud or to the Sun. 

The weather generally throughout the Diamond-fields district was unfa¬ 
vourable, or a much larger number of drawings would have been secured. 

The only observations of the times of contact which have reached me 
sufficiently complete to repay the labour of accurate discussion have been 
those made by Mr. Orpen, at the Eadloff station. They consist of a first 
contact and the times of the commencement and ending of the totality. 
The first, when corrected by comparison with corresponding observations at 
the Observatory, gives very nearly indeed the same longitude as that which 
results from the observations of toMity, and the resulting longitude, i" 38“ 42®, 
is, I should consider, very near the truth. 

The following results appear to have been obtained from the South 
African Eclipse of 1874; 

1 . A confirmation of Young’s observation of the general or nearly 
general reversion of the Eeaunhoiee lines in the spectrum of the corona near 
the photosphere. 

2. A spectroscopic examination of the outer corona, in contradistinc¬ 
tion to the inner corona, carried to the extent of rather more than a degree 
from the Sun’s centre, which has proved that the spectrum of the outer 



Mr. E. J. Stone, On the Total Eclipse of the Sun, i^74) ^prU i6. 57 


corona consists of a linear spectrum of one bright line, either exclusiyely or 

sensibly, whose wave-length is 5,312 with unit of of a metre, and of an 

ordinary sunlight spectrum with absorption lines. The spectrum of the outer 
corona has been shown to fade gradually away, as the extreme visible limit of 
the corona is approached, and not to disappear sharply as if the extreme 
limit of the corona had been reached. 

3. This spectroscopic examination of the outer corona, combined with 
the unchanged character of its principal features as seen at Namaqualand, 
Griqualand, and Basutoland at intervals of absolute time extending to io“, 
and at distances of more than 500 miles, proves, I venture to think, the 
solar origin and cosmical character of the outer corona. The want of 
coincidence in the positions of the general extensions of the inner corona with 
the main branches of the outer corona is aii additional argument against the 
atmosj)heric origin of the outer corona. 

4. A com])arison of the drawing of Mr. Henry flALU, made at Namaqua- 
land, and the photographs obtained in 1869 and 1871 shows the permanent 
character of the contraction of the inner corona in a direction parallel to, or 
neaidy parallel to, the Sun’s axis of rotation. The strongly marked character 
of the general contraction of the outer corona in the same direction, as seen 
in the liclipse of r874, may not improbably ultimately lead to a similar 
inference in the case of the outer corona also. 

I'l’avclling in Naraaqualand is slow and rough; and the securing of 
magiictical observations at four distant stations made my month’s work in 
Namaqnaliind a busy one. But the thoughtful kindness and assistance 
extended to me by E. d. Causon, Esq., the manager, R. T. IIali., Esep, C.E., 
the engineer of tlie (hi])e Copper Company, and the Rev. — Brecdeb, 
of the Missionary Station, Steinkop, msulc the trip one of great enjoyment. 
I shall ever ret ain the most pleasiuit recollections of the Eclipse expedition 
of 1874 to Namaipialaud. 
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III .—Catalogue of Micfi'ometrical Measurements of Double Stars, made at the 
Temple Observatorg. By J. M. Wilson, M.A., and Cr. M. Snabrokb, Esq. 
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In presenting to the Society tlie mciisiires of Doulile Stars made at the 
Temple Observatory ol' Rugby School, during the years 1871, 2, 3, and 4, Ave 
wish to make a few remarks. 

Our reusoii for publishing them without further delay i.s that Members 
of this Society, and others who arc at work on the same subject as ourselves, 
may have the opportunity of comparing their ineasures with ours. Where 
they agree, there will be greater confidence in the results ; and where they 
differ, there Avill lie an indication that further measures are desirable. We 
believe that accuracy in the measures of Double Stars can only he secured by 
multiplying observations ; observations must be taken on different nights, 
and by more than one observer. I’roofs arc not far to seek that oven the 
most excellent observers occasionally make considerable errors in this class 
of observation, and we shall, on our part, fcctl greatly obliged to any 
observers whose recent measures on any of these stars differ materially from 
our own, if they will kindly communicate to us a list of those stars on which 
they recommend us to take further measures. 

The stars of which measures are given in the subjohied list include most 
of those in Chambers’s Catalogue, which we have found very useful. Some of 
these stars, however, are extremely close at present, and are beyond our 
power. Witli this as our working list we began our measures; and grad¬ 
ually added to it, as we Avent on, from Smtti-i’s Celestial Cycle', selecting the 
not very wide doubles from that book, but not attempting to include all such 
doubles. Some more stars were selected, for some point of interest which they 
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presented, from Dawbs’ Catalogs, in vol. xxxv. of the Memoirs of the Royal 
Astronomical Society, and from his Appendix. On learning, however, that 
Mr. GiiBDHill, of Mr. E. Ceosslet’s Observatory, near Halifex, was also at 
work on Double Stare, we entered into communication with him, and beg 
to acknowledge and thank him for the very great hdp he has constantly 
rendered ns. Having the use of Mr. E. Ceosslet’s excellent astronomical 
library, he made a selection from the stars observed by Stettve, Madlbe, 
Secchi, and others, comprising nearly all those doubles in which there was 
ground to suspect motion, and thus enlai^ed our list. To Mr. Gledhill, 
moreover, are due all the corrections of the places of these stars, which are 
given for 1880, and their reputed magnitudes. The observations on these 
stars have been divided between Mr. Ceosslet’s Observatory and our own, 
we taking the even numbers of Stettve, and stars below 50° N. Declination, 
and Mr. Gledhill taking all others, and, when time permitted, checking our 
measures also. Our list, therefore, must be regarded as supplementary to 
his more extensive list, which is simultaneously presented to the Society. 

In the present list we make no remarks on the previous measures made 
by others, and the results of comparing them with our own. At some future 
time, it is hoped that a tolerably complete list of binaries will be formed, 
and that our measures may prove to be of service in its formation. For this 
work Mr. Gledhill has accumulated a large amount of materials. 

The instrument that we have made use of in these observations is knovm 
as Alvah Claek’s 8Jf inch, made for Dawes, and with which Dawes made 
many of his later measures. We have every reason to be content with its 
performance. On very fine nights, which are unhappily of rare occurrence, 
it divides down to half a second or thereabouts, and the clock-work is 
thoroughly satisfactory. It has not been out of order for a day since we 
had it. The only micrometer we have used is a parallel -wire micrometer by 
Dollond, also made for Dawes. The value of the readings on the circular 
screw heads for distance-measures is, with our focal length, 5‘33 graduations 
to i". This constant was determined by taking transits of both equatorial 
and non-equatorial stars, and also by measuring the distances of some of the 
stars in the Pleiades, whose positions - are given with great accuracy by 
Bessel. It may be relied upon, we believe, to the second decimal place ; and 
we have adopted 5*3 as the basis for our reductions. Further, with scarcely 
half a dozen exceptions, all the measures have been made with the same 
magnifying power, apparently about 400. 

We have assigned no weights to our measures, from a conviction that 
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any estimate we could make would be delusive. Tbe agreement inter se of 
measures made on one night is no proof that they are correct. It would be 
easy to give instances from the present catalogue in which measures carefully 
made by both of us on one night agreed very fairly, and yet differed mate¬ 
rially from the equally concordant results obtained by us on another night. 
Distance-measures especially are affected in this way, probably by the 
variation in the state of the atmosphere. Nor did we find that to take many 
readings on each night repaid us for the additional expenditure of time by 
additional certainty. Readings taken on the same night have a great tendency 
to confirm one another: they may be scrupulously independent, but the eye 
forms a judgment of the distance or position, and the readings confirm that 
judgment. Six readings on three nights are worth twice as much as six 
readings on one night. Our readings, therefore, were few, but independent; 
and where they confirmed one another, or differed slightly, we did not generally 
repeat them often. Four measures of position mad two of distance were 
perhaps the most frequent number of measures made in each case. There 
appears to be a tolei*ably systematic diflerence between us in our measures 
of the distance of stars under 3", W.’s measures exceeding S.’s by about 
o"’i to o"’2. On wider stars not quite so great a difference is observable. 

We can only offer these observations as the work of amateurs and 
beginnei'B. They were made principally by ourselves ; but wo Lave derived 
much assistance, more than is shown by the number of his measures, from 
Mr. Pjercy Smith, F.C.S. (Sm.); and several members of the School learned 
to take ti’ustavorthy and good measures. Those to whom we owe most are 
Mr. A. M. WonTiimGTON (A.M.W.); Mr. L. Maxwell (M.) ; Mr. F. C. 
Houghton (H.); and Mr. W. Laudbn (L.). Others, including some 
gentlemen who are not members of the School, whose initials appear occa¬ 
sionally in the list, ai’e Mr. C. H. Keh (K.), Mr. J. 11 . Lell (F.), Mr. R. S. 
Gunneuv (G.), Mr. C. H. Wilson (C.H.W.), Mr. C. P. Rioley (R.), Mr. S. 
G. Tremenheere (T.), and Di’. Dukes (D.). 

If this work should not seem very extensive to produce as the result of 
3^- years’ possession of a telescope, we would plead that we oughtto be judged 
leniently; for the hours within which we can observe are but few. One of 
us can never, and the other am but veiy seldom, begin work before half-past 
nine ; and regular early morning engagements prevent our making much use 
of the hours after midnight. Moreover, a single observer cannot now turn 
the roof of the Observatory round, and we therefore cannot begin work 
until two of us are free. And it must be remembered that our work is 
Royal Astron. Soo. Vol. XLIL k 
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mucli interrupted by ■visitors. There are few fine evenings on which we 
have not visitors till 10.30, and the Temple Observatory is intended for 
^eir use and instruction. The telescope was given to Rugby School, as the 
inscription on it states: 

Quo coali miracula explorent, 

Scientiaiii augeant^ exerceant ingezda j 

and the first and third of these uses is therefore as steadily kept in view as 
the second. Hence, during part of the observing hours, the telescope is 
often directed to the Moon, and planets, and nebulae, and clusters, and comets, 
as well as to doubles. And again we have not altogether limited our work 
to double stars. We have made many drawings of Mars^ and Venus^ and 
Jupiter^ and have spent some time on lunar and stellar photography, and on 
the spectroscope. 

In fine, we think we have done as much as we could. How far the 
observations have value must be left to others to decide; but they are at any 
rate bond Jide^ and independent and careful, and as such, and as being the 
best in our power, are offered with all respect for the acceptance of the 
Royal Astronomical Society. 




Double Stars, made at the Temple Ohsenat&t'y. 


03 - cd 00 . 

M ^ <8 Od I 4 
^ ^ ^ «5 


I . ^ W w 

« « ? ^ ^ 

02 


. . . . OQ a 02’ 

” ^ ^ ^ M S M 



tofOvfttncoti^ioN mcotocrjrj- 


w p%«NJD l>»vp p Mvp P ;|itfOp 

ro b b> vb cJo N fO fo \b « b\ N T^ »o fo ro »o i>. 
O O fOfOCO^mi/^OOOOO »OVOVOVOVOVOOOCOOO 
•HMNCiCJCOfOfOM mwwnnww 



23 SS Fiscinm 46 S, 8 o 33 36 20 46 50 194-2 4 6-5 2 73 93 S. 

24 54 9 , 10 o 37 55 32 52 4 S 195 0 2 iS-i 2 -93 -W. S. 

25 55 8 , S S o 37 55 32 57 40 325-6 4 i-SS 2 -93 -W. S. 

26 P. o. 181 59 7,8 o 41 II 504724 149-0 4 2-14 2 -83 W. S. Distance by S. 

27 Gassiopeiffi ri 6 o 4 , 6 o 41 43 57 ii 9 140-9 8 ... ... 71*93 W. S. 

28 ... ... ... ... ... ... . 6*0 4 72-01 S. 

29 ... ... ! ... ... ... ... 142*3 7 ... ... 73*06 W. S. Bveiyfdint. 
















64 


Catalogue of Micrometrical Measurements of 














Double Stars, made at the Temple Ohsorvatory. 


65 


I 


O ^ 

V3 W) 

I I* 

t 3 P- 


t 


tS 5 


a 




o? 


!>• 

a 


^ -s 

il 


I 






CO CO 

h4 




cd 

1 

cd 

OQ 

cd 

od 


zd 



h4 

i 

od 

cd 

c6 

cd 


cd 


td 

QQ 



to 

cd 

cd 

cd 

cd 


JO 

CO 

to 


cd 




&=■ 




CQ 

cd 








N 

cd 

cd 


«8 



ON fO 
00 ON 

S' 

CO 

ON 

!>. 

p 

M 

0 

IH 

00 

CO 

ON 

CO 

00 

CO 

9P , 

5 

CO 

C3N 

tv- 

00 

CO 

ON 

.S' 

ON 

00 

s 

s. 

CO 

Ox 

s 


s 

Ox 

ON 

00 

CO 

ON 

s 

tv 

0 

M 

0 

H 

00 

VO 

ON 

VO 

ON 

tv 

00 

s 


fO 


d 

CO 



CO 





Tl- 

CO 



Th 


CO 

Vj- 

CO 

Tl* 

CO 

tJ* 

CO 

d 

to 


'd’ 

* 

CO 


r- 




r*. 








tv. 

tv. 



tv. 


t- 

t- 

t^ 

tv 

tv. 

tv. 

ts 

tv 

tv 


tv 


tv 


: ^ 

N 

« 


d 

d 

d 


'd- 

CO 

CO 

: 

M 


i 

d 

: 

: 

d 

: 

: 

■ 

i 

i 

d 


d 

d- 

CO 

; 

d 

Th 

fO 

CO 

0 

lO 

CO 

S’ 

CO 

VO 

¥ 

00 

'8 

d 

d 


CO 






VO 

tv. 







g- 

w 

% 

ON 

VO 


0 

VO 

- N 

vb 

VO 

»-4 

IH 

M 

M 

ON 

CO 

VO 

VO 

1 

0 

• 

1 

to 

• 

• 



• 

• 

I 

» 

VO 

M 

M 

M 

M 

! 

bx 


* C4 







d 





CO 












IH 


• 






li-i ro 

Nl- 

CO 



CO 

00 

d 

VO 

VO 


d 

CO 

d 

CO 

0 

M 

i 

d 

-5h 

d 

M 

d 


d 

VO 


•d- 

tv 

tv 

d 

CO 

CO 

Cl 00 



d 

VO 


0 

VN 

op 

d 

d 

CO 

cp 

p 

»o 

P 

0 

ON 

VO 

tv. 

P 

CO 

0 

tv. 

d 

P 

ON 

d 

ON 

tv 

d 

Ox, 

1 1 

fO 

d 

vb 


b 

oQ, 

NO 

in 

00 

0 

vb 


vb 

d 

VO 

d 

CO 

M 

M 

IH 

b 

8 

8„ 

ON 


is, 

fo 

ON 

b 

tv 


VO 

VO 


s; 

vn 

ri* 

0 

tn 

d 

CO 

VO 

VO 

VO 

d 

00 

00 

ON 

VO 

VO 



tv. 

CO 

CO 

d 

tv 

CO 

CO 

CO 

CO 

M 

d 

CO 

CO 

CO 

CO 

CO 

d 


M 


CO 

CO 



CO 

CO 






CO 


00 


0 




d 


ON 


O' 


00 











M 

CO 





tt- 

CO 

d 



d 




M 






M 


5* 










VO 





VO 


NO ; 


> 

GO 

• 

• 

• 

0 



■ 

vn 

« 

0 


CO 

• 

• 

• 

• 

« 

• 

* 

• 

VO 

M 

- 

• 

• 

• 

00 

CO 

IH • 


• 



• 

• 

CO 

• 

VO 

• 


* 

d 

• 

IH 

• 

* 

• 

• 

• 

• 

• 

• 

VO 


• 

• 

• 

• 

CO 

VO 

00 

VO 








d 


0 


VO 


VO 









H 

t> 





-d- 

00 

1 

ro 


1 




VO 




1 


M 


CO 









M 






M 



ON 


0 




VO 


M 


0 


VO 


VO 









(Jx 

'5. 





00 


NO 

vn 






d 




VO 


CO 


VO 









d 

Tj- 





d 

V/* 

*>• : 


. 

CO 


. 

■ 

!>. 


0 

• 

S 

• 

VO 

" 

VO 

- 

> 

* 

■ 

- 

> 

* 


• 

' 

• 

00 

ON 

■ 

• 

‘ 

. 

. 

CO 

tv 



' 

M 


• 

! 

M 


d 

• 

• 

d 


d 

• 


• 

• 




• 

d 

d 

• 



• 

CO 

rr 

M 

►H 






IH 


M 




M 


M 









M 

M 





M 

M 


ON 

*c* 


N 

vb 


ox 

' 5 ? 


ON 


ON 

00 


o 

o' 


t' ^ 


00 

tc 


I 

I 

pq 






PQ 

ON 




m : : 

<1 • • 




% 


00 OnO m fOThtnvo t^oo ono •- N eoT^NnvoJt^-oo onOmw t^oo onq 

lOUNVOVOvOVOVOVOSOVOvOVO tNiC^t^^l>t>iC^X>*JC^C^($QCQOOOOOOOMOOOOOO ^ 


















66 Catalogue of Micrometrical Measurements of 






















DovMe Stars, made ai the Temple Observatory. 
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DovMe Stars, made at the Temple Observatory. 
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Double Stars, made at the Temple Observatory. 
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Double Stars, made at the Temple Observatory. 
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Double Stars, made at the Temple Observatory. 
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Double Stara^ made at the Temple Observatory. 
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Dovble Stars, made at the Temple Observatory. 
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Double Stars, made at the Temple Observatory. 
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IV. —Meamres 0/484 Double Stars, made at Me. Edward Ceosslbt’s 
Observatory, Berm&'side, Halifax. 

P)y Me. Joseph Glediiill, F.R.A.S., F.G.S., &c. 

- » - 

The mensui’CR of Double Stars given below form part of the results of a 
scheme wliicb li.acl for its object a complete review of all known and suspected 
binaries, and a diligent search for new binaries among the large number of 
double stars measured by the Herschels, Struve, and others, in the early 
years of this century. 

The w'ork was taken up liere, systematically, about the middle of 1873, 
in concert with Mr. "Wilson, of the Rugby Observatory. It was part of our 
plan to throw tlii! complete results into the form of an Observatory Hand¬ 
book, giving the names, synonyms, R. A. and Doc. (1880), magnitudes, and 
colours of the stars ; also a short history of each binaiy, with complete lists 
of measures. A chapter on Sir John ITbesciiel’s graphic method of finding 
the orbits of binaries, with an example fully worked out, and one on micro¬ 
meters, were also to be given. 

Already several hundreds of doubles have been examined, and scores 
struck off our lists as needing no further measurement for the present. 
Measures of many of these aj)parently fixed doubles will be found in the 
subjoined list. Many of the double stars discovered by Otto Struve, Dawes, 
and Alvan Clark have also l)een measured sevtiral times ; but owing to the 
extreme difiiculty of many of those in Otto Struve’s list, and the paucity of 
observations of those named after the other two observers, it was thought 
best to witlihold the results until more good measures had been obtained. 

On looking over our work at the end of 1874, and seeing, with some 
disappointment, how little had been done, owing to the bad observing weather, 
it was resolved to send to the Society at once such measures as were deemed 
likely to interest the members. And for convenience of reference it was 
Royal Asteon. Soo. Vol. XLII. p 
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Measures of 484 Double Stars, made 

arranged that the Rugby and Bermerside lists should be presented simul¬ 
taneously, so that they might appear in the same volume of the Society’s 
Memoirs. 

It was found quite impossible to observe the colours of the stars, owing 
to the very great delay such a plan would have entailed. The extreme rarity 
of really ^e nights, the necessary use of coloured light for the micrometer, 
and the want of special training of the eye, all forbade us to attempt the 
scrutiny of colour. 

The magnitudes have been taken mostly from Stetjve. 

The positions have been reduced from Stbuve’s “ SteUarum Fixarum 
imprimis duplieium et muliiplicium Positiones mediae pro epocha 1830.” Some, 
not given in this work, were taken from Smyth ; some from Dawes, and a 
few from other sources. Where possible, the R. A. and Dec. have been given 
to the nearest second. 

The instrument used is an excellent gj-inch equatoreal refractor 
by Cooke, with driving-clock and parallel-wire micrometer. The usual 
working power was about 400; on fine nights 750 was frequently used on 
close objects. 

In conclusion, it is difficult to avoid recurring to the dreadful observing 
weather already alluded to. Here, at any rate, it was most distressing. The 
365 days of 1874 brought but 8 fine observing nights or parts of nights: 
45 were just fair and 42 were decidedly bad; and August 1873 did not 
afford a single night, fit for observation. The average number per month 
of nights dear throughout was 4. And the present year, as yet, is not 
more cheering; for January brought but one night dear throughout, and 
February only two. 



at Mr. Crossley’s Observatory, Ealifaa:. 
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V .—Proper Motions of 406 Southern Stars. By E. J. Stone, Esq., M.A., 
F.R.S., Her Majesty’s Astronomer, Cape of Good Hope. 




The Proper Motions contained in this paper were determined by me when 
forming the “Cape Catalogue of 1,159 Stars for i860.” The materials 
available for our determinations of the Proper Motions of the southern stars 
are at present poor. It is true that Lacaillb observed, at the Cape of Good 
Hope, in the years 1751 and 1752, the places of about 9,766 of the southern 
stars, and that these observations have been made available for use by their 
reduction and the publication of the mean places for 1750. About 398 of 
these stars were observed by Lacailib with his altitude instruments, and 
the resulting places appear to be deserving of every confidence. But of 
these 398 stars only about 130 are southern stars not contained in BbadIiBt’s 
Catalogue. The remainder of the 9,766 positions fixed by Lacaille were 
determined from the times of the appearance and disappearance of the stars 
in the rhomboidal micrometer. To test the value of these observations I 
have carried back to the year 1750 the positions of a very considerable 
number of stars derived from recent observations, in cases where at least 
close approximations to the Proper Motions could be obtained, from sources 
independent of Lacaille’s observations. The agreement with LACAmEB’s 
places is sometimes close; but the discordances are in general so large and 
irregular that I have felt myself compelled to abandon any hopes of obtaining 
satisfactory Proper Motions from a comparison between Lacaille’s places, 
derived from observations with his rhomboidal micrometer, and our recent 
observations. I have come to this conclusion with considerable reluctance; 
for if these observations of Lacaillb made in 1751 and 1752 are rejected, we 
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have no catalogues of southern stars available earlier than Beisbanb’s 
“Catalogue of 7,385 Stars observed in the Years 1822 to 1826, and reduced 
to the Epoch 1825.” Unfortunately, the Right Ascensions of BniSBiJirB’s 
Catalogue are useless for determinations of Proper Motion, and the rejection 
of Laq attx b’s observations compels us to rest our determinations of the 
Proper Motions chiefly upon the accurate, but somewhat limited. Catalogues 
of Fallows, Johnson, and Henderson, about the epoch 1830. 

The Proper Motions given in the present paper result from a comparison 
between the i860 Catalogue and the following earlier Catalogues:— 

Brisbane. — k. Catalogue of 7385 Stars, chiefly in the Southern Hemi¬ 
sphere, prepared from Observations made in the Years 1822, 1823, 
1824, 1825, and 1826, at the Observatory at Paramatta, New 
South Wales. Epoch 1825. 

The R.A.’s are not used for the determination of the Proper 
Motions. 

Fallows. —^Results of the Observations made by the Rev. Fearon 
Fallows, at the Cape of Good Hope, in the Years 1829, 1830, and 
1831. Reduced under the superintendence of G. B. Airy, Esq., 
Astronomer Royal. (^Memoirs of the Royal Astronomical Society., 
Vol. XI.) 

Johnson.— ^A Catalogue of 606 Principal Fixed Stars in the Southern 
Hemisphere, deduced from Observations made at the Observatory, 
St. Helena, 1829 to 1833. London, 1835. 

The N.P.D.’s are corrected to make the re&actions used agree 
with the results of Bessel’s Tables. 

Henderson. —Mean Declinations of 172 Principal Fixed Stars for 
January i, 1833, Observations made at the Observatory, 

Cape of Good Hope, in the Years 1832 and 1833. Edinburgh, 
October 16, 1835. 

Henderson. —On the Right Ascensions of the Principal Kxed Stars, 
deduced from Observations made at the Observatory, Cape of Good 
Hope, in the Years 1832 and 1833. {Memoirs of the Royal 
Astronomical Society, Vol. XV. London, 1844.) 

I have also made use of an unfinished Catalogue, deduced from the 
observations made at the Royal Observatory, Cape of Good Hope, 1834 to 
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1840, under the superintendence of Sir Thomas Maclear. This Catalogue is 
reduced to the year 1840, and has been completed and examined by me so 
far as required for the present comparisons. 

The intervals between the Catalogues compared are too short to give 
the Proper Motions with any extreme accuracy. 

I consider that the third place in the Proper Motions in R.A. and two 
or three hundredths in the Proper Motions in N.P.D. are uncertain. 

I have given the separate results of the comparison of the place of 
the i860 Catalogue with each of the earlier Catalogues whenever the star 
is contained in more than one of these Catalogues. These separate results 
will indicate with some accuracy what reliance can be placed on the adopted 
Proper Motions, and also afford some idea of the confidence with which the 
results derived from only one comparison may be received. 

Whenever Lacaille’s observations are referred to in the notes, the 
reference is to the observations made with the altitude instruments. 
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* 3, 6, 7. Lacaille’s observations confirm these large Proper Motions. 

f 4. The adopted Proper Motions have been obtained from a more general discussion, including recent observations. 
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* 189S. The large Proper IVTotion in N.P.D. is confirmed by obserrations made in 1873* "which gh'e — O’QO when compared "with the i860 Gatalogno. 
There is only one obserration in 1840, and the year of observation is not giren in Brisbane’s Catalogue, 
t 1922. There are twenty-eight observations of this star in XJPJ). in the 1840 Catalogue. 

{ 2145. There are four observations in Brisbane, but from the run of the recent observations, I fear an error of 10" in Brisbane’s Cntalc^e. 
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2260. The obserratioiis of Laeailk* appear to agree with Brisbane's place better than with that of the 1840 Ciitalogue. 
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* 2S7S. The adopted Proper Motions result from a more general discussion, including recent observations, 
f 2950. Lacaille’s observations -would give a very small positive Proper Motion in N.P.D. 
i 3136. Lamillft N.P.D, disagrees with the other observations. 
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4790. The Adopted Proper Motions have been obtained from a more general discussion, including recent observations. 
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5959. The adopted Proper Motions have been obtained irom a more general discussion, including recent observations. 
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The Gold Medal.—Fox thd.r Eesearches in Astrononoical Physics. 

1868. 

Feb. 14. M. LBTBnsiBit. 

The Geld Medal. —^For his Planetary Tables. 

1869. 

Feb. 12. E. J. SiONB, Esq. 

The Gold Medal. —^Fox his Rediscussion of the Transit of Yenm in 
1769, and Ms other contributions to Astronomy. 

1870. 

Feb. II. M. Dbladnat. 

The Gold Medal. —^For his “ Thiorie de la Lune.” 

1872. 

Feb. 9. Signor Soboapabeili. 

The Gold Medal. —For Ms Eesearches on the Connexion between the 
Orbits of Comets and Meteors. 

1874. 

Feb. 13. Professor Simon Newcomb. 

The Gold Medal. —^For his Tables of Ne^tum and TJrantmei and other 
contributions to Mathematical Astronomy. 

1875- 

Feb. 12. Professor D’Abebst. 

The Gold Medal.—For his work entitled “ Siderum Nebulosomm 
Observationes Havnienses, institntse in Specula XJniversitatis per 
tubum sedecimpedalem Merrdanum, ab anno 1861 ad a,imuTn 
1867,” and other Astronomical Works. 




